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ABSTRACT

Corporate Trade Payments (CTP's) are a recent

development in electronic funds transfer (EFT) technology.

Essentially they are a commercial payment system that

replaces paper checks with electronic data which are

transmitted via the automated clearing house system. This

thesis analyzed the potential use of CTP's by the Navy for

making vendor payments. The thesis reviewed EFT in general

and CTP's in particular. It performed a cost comparison

between checks and CTP's, and predicted whether using CTP's

would be cost beneficial to the Navy. A survey of private

sector companies was conducted to solicit primary market

data about using CTP's. The respondents' data were

statistically tested to identify possible vendor concerns

and needs.
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I. INTRODUCTION

A. PURPOSE

The purpose of this thesis is to develop infornaticin

aoout the potential use of Corporate Trade Payments by the

Nav. Corporate Trade Payments are a recently developed

electronic payment mechanism that eliminates paper documents

(checks) from bill paying procedures. Their use by the Navy

for paying vendors could result in more efficient processing

and timely disbursement of funds. Whether their use would

be cost beneficial, or otherwise desirable, is examined in

this thesis. The information it systematically develops is

intended to give decision makers within the Financial

Systems, Policy and Planning Operations Directorate, Navy

Accounting and Finance Center, a basis for considering using

Corporate Trade Payments in the Navy.

B. SCOPE

This thesis discusses the potential use of Corporate

Trade Payments by the Navy. Its approach is conceptual in

nature and does not address specific implementation

procedures. It makes an analysis of Corporate Trade

Payments costs and compares them to costs of checks. 0

Additionally, it surveys the environment of private

comnpan4es now usinq them.

9



The outline of this thesis is as follows. Chlapter I

i- a review of electronic funds transfer's history,

tecnnology, environment and possible future. Chapter III

specifically describes the Corporate Trade Payment and ncw

it might be used by the Government and the Navy. Chapter IV

riscusses the methodology used in determining whether

Corporate Trade Payments use would be cost beneficial for

the Navy. Chapter V is an analysis of the data that were

collected. Chapter VI is an analysis of the private sector

nv:.ronment in which Corporate Trade Payments are being

:se. Chapter VII summarizes the thesis and states its

c-c nlusions.
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II. REVIEWt."' ELECTRONIC FUNDS TTANSFE-

A. PAYMENT SYSTEMS "

Thne unction of pavment systems is to orov:e a scans

foc conductinc exchanges of values. These excances uuliv

Involve aois, services, or financial obligaticns Cn one
::....._, m mosneyi on t-e other sice. The money useu in ... 1

-:xranae can include coin, paper money, checks, or credit

:nsruI;ns. Because they' facilitate the exchange process,

-vymenr. systems have oecome all-pervasive and essential to

the operation of our modern society. This is very mucn in

rontrast to what nineteenth century classical economists

ou Id nave thought.

Thus John Stuart Mill stated:

" must 1e evident, however, that the mere
:ntrouucticn of a particular mode of exchanging
tngjs for one another cy first exchangin- a thing
for moneY, and tnen exchanging the money for
so~iemui else, makes no difference in the essential
ha racter of transactions. . . . There cannot, in
short, be intrinsically a more insignificant thing,
'n theconomy of society, than money; except in the
,-aracter of a contrivance for sparing time and
labor. It is a machine for doing quickly and
ommodiously, wiat would be done, thougn less quickly

an.- comicdiously, without it: and like many kinds of
macnnery', it only exerts a distinct and independent
an:fivenor of its own wien it gets out of order. [I]

Thias idea wa; ase on tie funuamantal concern of the p

-lassirss th the "long run." in today's world, wher

mar an t nd labor is often of th utmostb

11



:: na sea checks a ave not, therefore, been sianifica ntiv

. sni1ced ow AC( payment Sechanisrvs. [18]

There are three specific ACH services that offer

sianiticant opportunity to private firms for eliminating

check-cased payments. One of these services is t'le direct

502051t of payroll, the same service that has been very

successfr: for the Government. Another is the ACH

ccncentra ion transmission, where relatively low volume but

*.:n collar amount checks are replaced. The last service is

the corporate-to-corporate trade payment. Of these tnree,

onlvy t"-e ACH concentration transmission is used to a.

significant degree by corporations. [19]

Ficure II-I shows the volume of checks handled by

the Federal Reserve System. Figure 11-2 shows the volume of

electronic fund transfers handled by the ACH system. Figure

I1-3 snows the dollar amounts those volumes of checks and

electronic fund transfers are carrying. The significant

notnt to notice is the growth in EFT and the fact that this

metnod moves most of the dollars in the system. (These

: ures do not include direct transfers between banks,

i.ternal bank transfers, clearino houses and transactions

...ween corresnondent banks.) [201

4. Benefits of Using the ACMf

There are readily identifiable benefits accruin.s

i sa 3 orii! ao:r of paIyments made _trough the ACHs. The

25



S--u '' "xar'mes alone is now in excess of 13 millIon

cY)'nerts ,er mmn:. [16]

T.->e private secoor has not accepted the ACi

ivment mecnanism as cu ckly as nas the Government. Until

1973, ACH growth occurred mainly witnin the local regions.

Interregional exchanges of information were possible only by

the exchange of magnetic tapes, which was considered a majcr

impediment. In late 1978, electronic interreaional exchange

w'as implemented; the result was a truly nationwide ACH

payment mechanism. Electronic exchange made it practical

for corporations with nationwide operations to use the ACH

to disburse and collect funds from all over the country.

Electronic exchanqe also marked tne point of greater

acceptance by the private sector. In 1975, 228,000

transactions were generated by the private sector in local

ACHs. After implementing interregional electronic exchange,

"he number increased to more than 11 million by 1982, a

compounded growth rate of more than 74 percent. [17]

Despite this high growth rate in ACH use,

esti--ates for private sector origination of ACH transactions

for 1984 are but in the 190 million range. This amount may

oe over 300 times larger than the number transmitted in

1975, but it is less than 1.2 percent of the combined

ousiness generated check and ACH volume. Business

24



I IT '7ou nte1r t S e COst S , the :,:s:n

towAard an electronic payment mecnanism is well 1 nderw. "I .-

w;ould; also appear that this movement is both d-esirable andi

rreversible.

One of the most sianificant factors in the

movement toward EFT and the acceleration of ACH activity was

the action by the Treasury Department in 1974 to implement

direct deposit programs for Government payments. The

greatest attention was given to the program for direct

deposit of Social Security payments through the ACH's. In

December of 1975, only 189,000 of the transactions processed

through the ACH network were Government generated. One year

later the number had grown to 4.7 million [13]. By 1984,

the number was over 200 million [141. The Treasury's goal

is to make 65 percent of all. Government payments by EFT

methods by the end of fiscal 1990. Treasury data indicate

that between 1972 and 1984 the number of payments issued

annually by the Department of the Treasury on behalf of the

various Government agencies increased by 40 percent, from

approximately 500 million to approximately 700 million. The

Direct Deposit Program (DD/EFT) alone has been successful in

converting nearly all of this increase to electronic

payments instead of paper checks. Treasury expects cost

savings of more than Sl00 million annually when the 65

Percent goal is reached [15]. Direct deposit of Social



.. . .. 'i - ,c . ~ - - . -.-- "o

2. A Navy Originated Transaction Example

A possible payment transaction between the Navy

a:,d a vendor would flow as follows:

2 The Navy creates a NACHA formatted data
string of payment information.

-2- Prior to the settlement date, the Navy
delivers the payment data (by tape, data link, diskette or
paper listing) to its originating financial institution.
For the Navy, the ODFI would be the Federal Reserve Ban]k
in that area. The timing of the delivery must conform to
all local and interregional schedules.

-.3- The ODFI transmits the payment information to the
local ACH.

-4- The local ACH, or originating ACH, sorts the
payment items by routing and transit numbers, delivers or
transmits the local items to local receiving financial
institutions for posting, and sends the remainder to the
interregional ACH network via high-speed transmission.

-5- The receiving ACH delivers or transmits the
payment information to the local RDFIs for posting.

-6- On settlement day, all parties to the transaction
effect the appropriate settlement. The rules that govern
the ACHs contain the interregional transmission schedules
and include provisions that funds must be available and
posted to the bank account at the RDFI no later than the
settlement date. [111

3. ACH Use

In the early 1960's, more than 12 billion checks

were written annually in the United States. The current

rumber is over 35 billion and rising at the rate of 6 to 7

fercent per year [121. The original fear that the payrment

system might collapse due to the increasing volume is not

n,-)w considered a real threat, but the labor, material and

,ierhead costs to process checks have become increasingly a

22
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The RDFI does not need electronic processing

capabilities to be a member of an ACH association. Tihe ACH

will provide paper print-outs of transactions to it.

Transactions listed on a print-out would then have to be

manually posted and the account holder notified of the

transaction by some means. If the RDFI has automated

capabilities or subcribes to a computer service bureau, it

receives a magnetic tape, diskette or direct transmission

from the ACH. Federal Reserve policy allows the RDFI to

select only one of the four media.

NACHA rules, along with local ACH rules, govern

all ACH transactions. One of the governing rules requires

that a ten-day notification transmission be sent before a

live settlement tranaction can be initiated. The ten-day

notification sends a zero dollar amount including the

routing and transit number of the receiving financial

institution, its name, its customer's name, and an account

number through the network. The notification transmission

alerts the RDFI that live dollar transactions will follow

and verifies the customer account information and

authorization of future transactions. Errors must be

reported to the ODFI within ten days so corrections can be

made by the originating company before the actual payment

transmission is made. [10]

21
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schedule wnich is governed by the predetermined settlement

Cdate for the payment.

The Feaeral Reserve system provides all computer

procebsing and delivery support necessary for the ACH

operation. There is one exception to this, and that is the

New York regional ACH. It is operated by an association of

comercial bars rather than the Federal Reserve. Net

I settlement is still made through the Federal Reserve.

On the settlement date, all parties to the

transaction will settle simultaneously. These parties

* include the originating company or Government agency, the

originating depository financial institution (ODFI), the

originating ACH, the receiving ACH (if the transaction is

Iinterregional), the receiving depository financial
institution (RDFI) , and the receiving company.

The ODFI debits or credits the originating

company's account. The originating ACH debits or credits

the reserve account of the ODFI and, if the RDFI is a member

of the local ACH, debits or credits its reserve account. If

the RDFI is not local, the data are sent to the receiving

financial institution's ACH where its account is debited or

cred:ited. The receiving ACH debits or credits the account

of itE RDFI. The PDFI then debits or credits its member's

accounts.

20
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interregional exchange of information. In 1975 there was

significant growth, in ACH development that has continued to

the present time. Today there are 32 regional ACH

associations serving the United States. Most of the

regional ACH's use the clearing facilities, delivery

methods, and settlement services operated by the Federal

Reserve, although some use private processing facilities as

well.

The function of the ACH is, therefore, one of

information and funds transfer in that it performs the same

basic function as a clearing house that handles checks. Tne

difference is that the ACH passes information electronically

from computer to computer rather than by paper check.

Additionally, the ACH truncates the check process. Four

separate check activities are eliminated: (1) preparing the

check, (2) mailing the check, (3) cashing or depositing the

check, and (4) clearing the check. The level of computer

technology available permits handling large numbers of

transactions in very short periods of time.

1. How the ACH Process Works

Payment data flow through the ACH system in

electronic form and can represent many variations of

settlement. The transaction information flows in a

prescribed format according to a fixed processincj/deiivery

19



environment will be an information-based system. Tihe
system will deal with :nformation about money. In
fact the difference between money and information
about money takes some definition: Checks are no
more than information about the ownership of money;
electronic checks (transfers) are the same. [9]

The concept of the automated clearing house (ACH) was

first formulated as a solution to the predicted crushing

volume of paper checks. The concept was made possible by

the advances of computer technology melded with the idea

that checks are just information about the ownership of

money. The idea was that an ACH could electronically

transfer funds through a telecommunications network linking

banks, savings and loan institutions, and credit unions.

The voluminous paper flow could be eliminated.

An automated clearing house, then, is a processing and

delivery facility that provides for the distribution and

settlement of electronic debits and credits. Through a

nationwide telecommunications network linking 11,000

commercial banks, 3,500 thrift institutions, and 22,000

companies, local ACHs can communicate with other ACHs to

exchange information about money quickly, efficiently, and

with no regard to the geographic distances involved. This

nationwide telecommunications network evolved from the

interconnecting of local ACHs.

In 1974, the National Automated Clearing House

Association (NACHA) was organized to staff and monitor

standards and regulations needed to facilitate the

18

0



American Bankers' Association report concerning the

mechanization of check handling in 1956 stated a primary

use for computers as the replacement "for the hands, eyes,

and the more automatic phases of mental activity." [81

Increasing check volume required increasing use of computers

to keep up with the demands of the payment system. This

increasing use of computers by the banking industry led to

the Federal Reserve's second stage of payment system change.

C. AUTOMATED CLEARING HOUSES

In 1973, the Federal Reserve set in motion the second

stage of its restructuring program by inviting comments

regarding the fundamental structure of the nation's payments

mechanism. It specifically raised the question of how an

electronic funds transfer system (EFTS) could be

implemented. An EFTS substitutes electronic transactions

for paper documents. This potentially reduces the effective

time and distance from point of initiation to point of

posting to close to zero by eliminating the physical

movement of paper. The Federal Reserve recognized that

technological evolution would have a significant effect on

the payment system.

David A. O'Connor, President, EFT Group, Inc.

summarized the effect of technology on the payment system:

The view from the future, however, is that we are in
fact moving into an information-oriented society and
the payment system which will function in that

17



population centers of the United States. The Federal

Reserve intended for these additional check clearing centers

to result in faster, more convenient and more economical

banking service to the public. These RCPC's were able to

process a greater volume of checks in less time, due in part

to a new development in checks--the magnetic character

recognition code (MICR). The MICR was imprinted directly on

the c.,eck and permitted a rapid electronic scanning and

mechanical sorting to speed delivery of the checks to the

RCPC concentration points. The MICR reader/sorters could

process checks at a rate of 100,000 per hour. When

operating in conjunction with a computer, it could also

handle the related payments and bookkeeping necessary for

the payment system to keep functioning. [7]

From about this point in time on, the commercial

banking industry evolved into the largest single user of

computers in the United States, except for the Government.

The reason for this is that computers, along with MICR

equipment, permitted the automated handling of checks. The

increased speed of mathematical computation provided by

computers was not a primary objective of their use because

check clearing calculations are relatively simple and

computationally short. Of far greater significance to the

banking industry was the opportunity to handle the

increasing volume of checks by electronic automation. An

16
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recuired before they could be forwarded to the bookkeepers

or bundled into clearing house packages.

Through the 1940's and 1950's, technological progress

in the handling of checks and maintenance of accounts did

not keep pace with the changes in the volume of check

writting. In the early 1950's, 8 billion checks were

written annually in the United States [5]. In the early

1960's, more than 12 billion checks were written annually in

the United States. By 1974 the amount had risen to 28

billion and bank experts were predicting an escalation to 44

billion by the early 1980's [6]. There began to be serious

concern that the check processing system would collapse

during this decade due to limited clearing capacity. This

potential collapse of the predominant payment system and the

technological growth in computers then focused thinking on a

"cashless society."

In 1971, technology gave the payment system a reprieve

from the predicted collapse. The Federal Reserve System

undertook a two stage program to restructure the nation's

payments mechanism through the use of organizational change

and recent technological developments.

The first stage of the restructuring was the

establishment of a series of regional check processing

centers (RCPC's). The RCPCs were concentrated in the East,

West, and mid-West in basic alignment with the major

15
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of checks written for more than $10,000 represent 83 percent

of the dollar value of funds transferred by check. [31

The check payment system is operated by commercial

banks acting individually, through correspondent banks anJ

other direct relationships, and through local

clearinghouses. The Federal Reserve System assists this

operation by establishing standards and procedures and by

operating a national clearing system, the arterial flow for

checks. This flow mechanism for checks has been necessary

because of legal technicalities and banking custom which

required the paper checks to follow the flow of financial

information through the communications network. Therefore,

even though the banking industry is highly automated, the

payments system is still highly labor intensive because of

the paper handling requirements.

Check handling in most banks in the United States was

partially mechanized by 1940 [4]. The machines used were

mechanical sorters and tabulators that provided a method of

proving deposits by entering the amounts of the checks

tnrough a keyboard. The checks proved could then be

mechanically conveyed to a selected bin. These machines

represented a marked improvement over the earlier method of

manually listing and sorting and could process between 1,000

and 1,200 checks per hour. At this minimal level of

automation, further handling of the checks was still

14



In order for checks to function as a payment mechanism

there must exist a thorough network of communications,

transportation, and computers to clear them from account to

account. The clearing mechanism operating in the United

States today is probably the most efficient paper-oriented

communications system in the nation. The clearing process

is operated as a partnership between the Federal Reserve and

the larger commercial banks. The commercial banks prepare

and presort the checks for entry into the system and the

Federal Reserve maintains the arterial flow of checks

between and within its districts.

Certain advantages have favored the widespread use of

checking accounts as a means of payment. Checks can be

drawn for the exact amount of payment, thereby eliminating

the need for change. Checks can be transported easily,

regardless of the distance involved. When endorsed by the

payee, the check serves as a receipt of payment. The great

majority of checks change hands only once, beginning with

the payor and ending with the payee. The checks are, in

effect, just a series of paper orders to the banks to adjust

their books in accordance with the depositors' wishes.

Although checks are responsible for well over 90

percent of the total dollar value of payment transactions

made, the typical check size is relatively small. More than

half are written for amounts less than $50. The 1 percent

13



essence and competition and technology run at a reare&

sueed, there must be a much greater focus on t:.e short run.

Whenever a significant need has been recognized for tin:ely

and cost effective payments, some form of payment mechalisn;

has arisen to meet that need.

B. CHECKING ACCOUNT DEPOSITS

The major part of the monetary stock of the United

States is in the form of demand deposits at commercial

banks. Demand deposits are bank liabilities arising out of

receipt of monies by a bank from its customers. These
I

liabilities must be paid by the bank upon demand by the

customers, who state their payment orders by means of

checks. The check is the device that allows transfer of

funds from one account to another to satisfy debts. This

ability to transfer balances between accounts is what has

made checks acceptable as the primary means of payment in

the United States.

Checks became popular in the United States in the

1870's and 1880's because of stringent restrictions placed

on the issuance of currency under the National Banking Acts

of 1863 and 1865 [2]. They are today the most popular

payment mechanism. Checks can be drawn on any of the 14,000

commercial banks in the 50 states and also upon thrift

institutions that offer negotiable orders of withdrawal

(NOW) accounts.

12
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most easily identifiable are the reduction of paperwork per

transaction, thereby eliminating labor costs. Postage and

printing expenses are also reduced. EFT offers greater

control over cash flow because payments can be made exactly

when due, being neither early nor late. When payments can

be made in such an exact manner, the potential for interest

penalties due to late payment and opportunity costs for lost

interest due to early payments is greatly reduced.

There are benefits accruing to vendors receiving

payments through the ACHs as well. Receiving a credit to an

account via the ACH is more convenient than receiving a

check because the vendor is relieved of the necessity to

deposit the check. This was found to be a potentially

significant benefit among vendors receiving payment by check

from the Navy Supply Center, Oakland, where over 1,000

vendors regularly picked up the checks in person or by bank

courier rather than wait for postal delivery. Security is

alsc improved because there is no check to be stolen from

the mail or from the recipient.

The ACH, if pressed to its fullest potential,

could possibly usher in the totally checkless society. If

electronic payment mechanisms were commonplace, vendor

invoices could stipulate that payment was due in good funds,
4

that is, cleared funds on a certain date. The old

expression that "the check is in the mail" might never be

heard again.
4
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A cash management consultant has stated -hat the

technology required for a potentially checkless society is

already in place. The ACH can indeed credit and debit

witnout paper, but the fact remains that less tnan i percent

of the nation's payments are now handled electronically.

Corporations especially have yet to utilize the ACH

extensively. [21]

5. Problems of the ACH System

Factors limiting the growth of the ACH system

appear to be a lack of awareness, especially on the part of

businesses and financial institutions, and a

misunderstanding of the benefits and costs involved in

utilizing EFT. [22]

The true cost relationship between paper-based and

electronic transactions has been difficult to determine.

Costing in a service industry, such as banking, is difficult

at best. Additionally, the check payment mechanism in the

United States helps obscure the true cost of the paper-based

transaction due to the way in which banks and the Federal

Reserve charge for their services. Increased ACH use,

however, will require identifying the true costs. [231

The check-collection system has, in the past, been

subsidized by the banking industry. While the Federal

Reserve spent over $250 million on processing checks in

1980, this amount is relatively small compared to the

30



banking industry's cost of S7.2 billion. The ratio of cost-

between Federal Resvrve and the banking industry is 1:2).

The cost per check for the banking industry was estimated at

IS to 23 cents. This cost was not passed on to customers,

but this is changing. [24]

One cause for difficulty in banks determining the

cost of EFT services is that, historically, banks have not

been particularly precise in pricing their services.

Customers often paid on the basis of the amounts of their

balances kept at the bank. As excess balances have been

driven down by more active cash management on the part of

corporate treasurers, banks have been forced to look more

closely at their pricing philosphy. There is now a clear

trend toward fees, rather than balance-oriented

pricing [25].

The trend toward fee pricing may make the use of

the ACH mechanism more economically attractive. Both banks

and customers may begin to realize that ACH debits and

credits are substantially less expensive per transaction

than processing a paper check. Additionally, as the

corporate world begins to feel more comfortable with thie

surety and preciseness of ACH transactions compared to the

imprecise nature of checks, use of the ACH will continue to

expand. [26]
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To compound the difficulty of all of this, there

is a general lack of research information on corporate

payment practices. Major banks that are involved in

corporate-cash management have made studies of specific

corporate payment practices, but these have remained

generally proprietary and unpublished [27]. The reason for

this is market competition.

The cash management market is already highly

concentrated, with just a few big banks fighting intensely

to recruit or retain the same corporate customers. This

situation tends to make banks coy about costs. Bank's cash

management fees have remained stable since the 1970's, with

price increases being held in check, whether they cover

costs or not, by competition [281. The problem, then, in

attempting to make net cost comparisons between ACH and

paper-based services is that the true costs are difficult to

arrive at.

D. GAO REVIEW OF GOVERNMENT PAYMENT PERFORMANCE

In 1978, the U.S. General Accounting Office reviewed

the Federal Government's bill paying performance. The

overall finding from this review was that payment

performance was good, but should be better. [29]

It was found that, while the payment performance was

nearly always good, long delays did occur and contractors

often believed they were not being paid soon enough.

32

0



Additionally, it was found that in many cases there were

early payments being made that not only were costing thie

Government opportunity costs in lost interest but were also

causing some vendors to stop offering early payment

discounts.

The cause of long payment delays was often problems in

the different agencies' receiving and acceptance procedures.

A contributing cause was that the vendors often submitted

incorrect invoices. Correct invoices were often submitted

to the wrong payment center, too. There was, however, an

.4 overall problem of a lack of Federal standards establishing

when actual payment was due. In the Department of Defense,

the Defense Acquisition Regulations did not specifically

require standard contract payment clauses which specified

payment due dates. Additionally, procurement and fiscal

regulations did not direct absolutely whether advantage had

to be taken of vendor payment terms. [30]

Since the time of this GAO review in 1978, there have

been many changes. Payment due date standards have been

developed. Whether or not acceptance of discounts on vendor

invoices is made now depends upon the effective annual

discount rate. The minimum acceptable effective annual

4 discount rate is published each quarter by th- Department of

the Treasury and is known as the current value of funds rate

(CVFR). For the Navy, regulations require that the discount
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ce taken should the vendor's rate equal or better "ne

current CVFR. There is also a standard interest rate

published for assessing interest penalties should payments

not be made on time. Defense Acquisition Regulations now

require payment due dates be written into Defense

contracts. [31]

E. FEDERAL CASH MANAGEMENT

The Federal Government's cash flow is the largest and

most complex of any single Qrganization in the world. The

major cash disbursements that are made include payments for

goods and services, grants, payrolls, interest on the public

debt, tax refunds, social security, welfare, unemployment

insurance, and pensions. Improving the Government's

financial management will necessarily require more efficient

processing and more timely handling of these disbursements.

The Department of the Treasury, the Office of

Management and Budget (OMB), the Federal Reserve System,

and, specifically in this study, the Navy, play key roles in

the Government's overall financial management. The

Treasury's role is supervising and managing the Government's

finances and overall control of the Government's cash.

Specific duties include collecting and disbursing funds,

borrowing cash, maintaining a central cash accounting and

reporting system, and, perhaps most importantly to this

34
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study, establishing cash manacement policies and procedures

to be followed by individual agencies like the Navy.

OMB's role is to provide general oversight control of

the cash management operations of all agencies, includlini

Treasury. It also administers the Federal budget. In

administering the budget, it provides guidance to coverlment

agencies for estimating their cash outlays. The Treasury,

in turn, uses these cash flow estimates to forecast the

Government's overall cash flow.

It is the individual Government agency that then

5ecomes the essential link in the manageri-ient of the

Government's cash, because it is expected both to carry out

the Treasury's casn management policies and to estimate its

cash outlays as req uired by 0MB.

The Federal Reserve's role is primarily to formulate

and implement monetary policy, and for this it is bDest

known. It has other significant duties, however. The

Federal Reserve is the Government's bank. In this role, it

maintains the checking account on which all Governiient-

checkzs are drawn.

There is now a declared interest in improving Federal

casn management. In the 1970's and 1980's, sustainedi high-

interest rates imeant that the opportunity cost became

sufficiently high to justify the expense of managing cash.

I- was also in the 1970's that the rapid gro;th in com-iputer
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tie--,c) 1 iy w;as coupled wi th te comu I 1i(:,3ti cns te chInolIoqy.1

TnS o> irle nhas perinit ted T:a -or a varlcres In ,.onitorin,:)n

:onrc~in~cash flow just as it d-id -In aqutomating cneck

.and JI

1. Thie Use of EFT in the Governinent

As stated earlier, tha Treasury's duties are to

ruorvseand manage the Governmient's finances and to

llrovimde overall control of the, 6cvernrient' s cash-. Spe~cific

inItial 'ives cirected toward these duties are being

<oc rasnin the Treasury by the Bureau of: Governmcent

zmnac~alOperations (BGFO). These ini1tiatives fall into

mormain areas: payments, collections, cash management,

and Government-wide accounting. Both initiatives concerning

a~s nd cash management are focus mg on increased use

of EFT in thle Government. [32]

Atop priority concern is to move awdy from-i paper

toward a much greater reliance on electronic

~a'anr cnanisms [33] . The Fedleral Reserve is thie maj-or

;~r''erof EFT facilities to Governirent acencies. Thne '.,,c

i isare the Federal Rese-rve Communications

!z T:~r K7? (F.DWlE) and the automated clearing house net'vor-..

SFFDWT7'' Sstem is similar to thne ACH- network in that it

mile, computer-basedtlcmuiain networ-.-:

!rn -_cfis Federal Rest-'ve -- nr's withi :several

-La I banks. Thlroug h FKiDWIP77, fe~nds can oe



-rsfe rer in and ot of Treasur.' _ccou ns as sbu e.e :s

or collections. These transactions are usually

nonrecurring, large dollar amoirnts, that are handled

individually. The Treasury has used the AG- network

differently from FEDWIRE, in that transactions processed

through it are recurring, batch processed, and of low dollar

amounts. These characteristics describe the type of

payments being made by the Direct Deposit Program (DD/EFT).

Since it was begun in 1976, the Direct Deposit

Progjram for salaries, pensions and benefits has grown from

600 thousand to 235 million payments annually [34]. In

conjunction with this program, major marketing efforts were

successfully undertaken to encourage greater use of this

payment mecnanism. These efforts included information

campaigns directed toward Government employees and a direct

mail campaign to depository institutions not yet linKed to

the ACH network. A separate mailing campaign aimed toward

corporations headquartered in the Southern states encouraged

ousinesses to add pressure on banks to link up [35]. The

Government is currently disbursing nearly 40 percent of its

recurring payments through the ACH network by direct

<eposit. Tne savings attributed to the DD/EFT Program for

1'82 were $28 million. For 1983, the savings were estimated

o be 039- million. [361
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,ou: - racurre Federal employees to be paid y direct

.epcstr [37]. The primiary purpose of this proposal is t o

-ncr--ase the number of EF' payments and reduce the number of

Oe: payments. The Treasury expects this would not only

Drove its operating efficiency and increase productivity,

o~ut ,ould reduce costs as well. The average savings the

T-easurv estimated for a direct deposit payment couioared to

check is 21 cents per payment.

The Federal ieserve System proviaced free cnec.z-

ilrrq ser.-ices until the Depository Institutions

De:erulation and Monetary Control Act of 1930 was sade law.

Act reouired the Federal Reserve to price its once-f ree

-r-es [38. Commercial bdnks that used that• service

- 0cor in the new costs and pass them on to their

.1ners. The Act also required pricing of ACh se vi s.

;:, the [-tderal Peserve also has a stated 003-1l to

- :: age the shift from paper-based to electron:: payoant

I I-m sms. To help achieve this goal, the Federal Reserve

-orlce ACH services based on tie current rate of use,

-tiner upon expected mature system volumes. This
in a significantly lower price for ACM services

- i 9-t have been the case. It is estimated that there

" Ffect ive~ subsidyv of i:roximatel y 3 cents per ACH

1n, nelping to keep to cost lower t" n a paper

' a



The currrnt r<ns oen: &VSteI includes 11001
Processes sucn as clams- -crjsi, 02K c c sue
verification, and taI'me, :ertli:ifiatIon toat are also
paner and labor entens :,e

-0- Costs associaT:e . t. c:.92 pavrent s,stems re
expectec to continue :cr s,, eve] after the change to
u.ajier checks.

2. ACH Benefits to to -,cverne n t

The benefits to the Government in usinc the ACM

network to make vendor paymen'.ts include those general

cenefis identified earlier in this study of using the ACM.

The BGFO has identified s Dc.fc benefits, as it has done
with problems of the check oavm'nr system, to be obtained

from an ACH vendor pavvwn: system: [431

-I- The cost of an ACM vendor payment is expected to be
less than either a ceck or a c-ayment made through
FEDW IRE.

-2 Settlement dates car ce accurately predicted, thus
cash outflows from the Treasury's accounts in the Federal
Reserve Banks can also be accurately predicted.

-3- Productivity ionrcveents wi 11 be obtained from
elImination of toe paper an' 1abor intensive processing
innerent in a check oazc yent svsten.

-4- Consistent '-usfine third party information will
be available for vendors ra zivi -Government payments.
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lead to awkward and costly oreratine conditions for Dan s 

It could also result in increased exception processino,

delays, and possible losses. The realistic effect of this

is that acceptance of the CTP mechanism may have to wait for

uodated or new banking software.

RDFIs can obtain software that -;ill enable them to

receive CTP's by an automated media. This software enables j
their computers to "straight-through" process CTP's oith no

numan intervention required [65]. In many cases, it is

available as an update to existing software provided by the

major software suppliers who produce banking application

programs. In some instances, there would be no charge, but

several RDFI's have estimated the cost of the software

changes to be in the range of $1G,000 to $25,000, if it

could not be obtained free of charge. These costs may not

be accepted by some as justified on the basis of the current

volume of CTP transactions.

Data indicate that EFT systems are characterized

by large economies of scale [66]. For example, the average

cost per transaction declines continually over very large

ranges of output. The largest benefit, then, is realized

when the level of output is extremely high. CTP's may have

incremental costs that are less than those of checks. Anid

CTP's may be significantly more cost efficient than checks

when used in economies of scale. But because of the
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OdtOh oriented computer svs'e/ s 4. T_ L . ti OnS

software must instruct these systems in handlig eiectr-ic

transactions. Because of the coimpute-s' ages and one

existing soft;are, there is still much manual laor involved

in these systems. As the volume of EFT transactions

increases, the number of transfers reauiring exception

processing or manual handling increases. This type of

processing is, as stated earlier, labor intensive, time

consuming, and costly.

These problems occur not only because the volume

of EFT is increasing, but also because the existing software

that links the computers does not share a common "language"

for all types of transactions. This is one of the problems

that affects CTP's. Because of thier newness, CTP's are

information that cannot be accomodated by some financial

institutions' software. The electronic link that connects

the computers is there, but the computers can not talk the

CTP language over it to each other. Banks in this

situation, tnen, have to translate tine CTP information into

different sets of terms from those that travel via automated

media if they want to process CTP's. Paper listing is the

major l~Dt-ernive. And here is the rub.

If a batik wants a paper listing of CTPs from the

F-deral Beserve's ACH, it must accot all ohe 2CM

tr~ {rs it t same media--paper. This situat-on could
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rev iew, th.e PDFI is a commercial c:ank, mutual savings ban ,

savings and loan association, or credit union which captures

ACH transactions for the receiver of a payment, the vendor.

There is no problem at the ACH processing facilities, but

tie Federal Reserve's ACH policy is to provide payment data

to the RFDIs in only one form of output medium. And the

Federal Reserve operates 31 of the 32 ACH networks. This

medium can be magnetic tape, diskette, automated

telecommunication, or paper printout; but, again, only one

may be selected. This means tnat RDFI's that are currently

receiving EFT transactions through the ACH by automated

media must receive CTP's the same way. But if they do not

possess the necessary software to handle the automated

CTP's, then their only alternative is to change to a paper

listing for all transactions. Receiving ACH transactions by

paper listing is labor intensive and counter-productive to

the general concept of EFT, so there is a strong hesitancy

to change to that medium. Hence, there is a strong

hesitancy to process CTP's if the necessary software is

lacking.

To explain this problem further, part of the

linkage between individual financial institutions that makes

EFT possible is the software that permits computer-to-

computer information exchange. Within the back offices of

most banks today there are 10-20 year old large mainframe
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avpothetical situation, 300 checks mignt have been c j2 payi1n I

invoices each. If those checks were converted to CTP's, 303

electronic transactions would then replace the 300 checks.

This point is significant when analyzing the volume of

checks that might be displaced by CTP's. In a Navy example,

payment data collected at Navy Supply Center, Oakland,

California, showed multiple checks being prepared and sent

on any given day to individual vendors, with many of those

checks paying multiple invoices. In this situation, check

conversion to CTP could eliminate some multiple of checks

greater than one.

The BGFO's report states not only that the CTP

could be used by the Government for vendor payments but also

that its format best meets the Government's requirements at

this time [621. Because of this, there would not appear to.

be a requirement to develop a new format for Government

vendor payments. The report specifically states that the

benefits that could oe gained from a new format would not

outweigh the problems involved in designing that format and

writing the processing software [631.

2. CTP's Problems

The biggest problem facing the use of CTP's for

vendor payments by the Government is the number of receiving

depository financial institutions (RDFI's) , or vendors'

banks, that can receive CTP's via automated media. To

50

S



payments [60] The major qualifying factor is its for:mat

for electronic payment data transmission. That format

contains the necessary data fields to carry compre ensive

information to vendors -e4arding the purpose of the payments

they receive from the Government. Because the CTP vas

designed specifically for inter-company ACH payments, its

format is standardized to accept comprehensive payment data

and other information from various industry groups. This is

significant because various industry groups often have

different standards and requirements for paper payment

documents. To overcome the need to support a number of

potentially incompatible electronic interchange standards,

the CTP was designed to enable all those groups to use its

single standard for interchanging data.

The CTP format can also transmit multiple invoice

payment data using a single payment transaction. This

capability is important to agencies who make many small

payments to individual vendors. Up to 4,990 individual

invoice payments to a single vendor can be consolidated into

one CTP transaction [61].

Pause should be taken here because checks can also

pay multiple invoices. During the CTP pilot program,

published statistics mentioned earlier stated that 300 CTP

transactions eliminated 3,000 checks because of tiie multiple

invoice paying capability. In a similar, although
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major promotional efforts [58]. Similar efforts were

necessary in establishing direct deposit as a successful

consumer payment mechanism. But the vice president

(treasurer's sector) of the Equitable Life Assurance Society

of America stated, "there is a lack of selling going on in

electronic payments [59]." The Equitable Life Assurance

Society is a major user of EFT services, having made 6.1

million electronic transactions in 1983, and is also a user

of CTP's. A greater selling, or marketing, effort may be

needed to increase CTP's use.

C. USING CTP'S IN THE GOVERNMENT

Government agencies could use CTP's for making vendor

payments through the ACH network. This would be one more

step towards making EFT the predominant payment mechanism

for the Government. Because the CTP is an existing and

tested ACH transaction mechanism, even though not yet widely

used, quick advantage could be taken of its benefits if it

is capable of satisfying the Government's requirements for

information transfer capacity. There may even be benefits

in using this payment mechanism while volume is small; the

inevitable problems of implementation would be much easier

to solve while the using population is limited.

1. CTP's Ability to Meet the Government's
Requirements

A BGFO study has determined that CTP's could

potentially be used by the Government for making vendor
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service, lockbox [57]. Corporations may move cautiously

into this payment mechanism, but they will undoubtedly move.

Slow acceptance possibly indicates satisfaction with, or at

least a tolerance foi, the current check payment mechanism.

But the Federal Reserve continues tp price fully its once

free services. And banks are beqining to charge fees equal

to their full costs. So as all of these costs are passed

on to the corporate customer, the check payment mechanism

will become increasingly more expensive. There will be

increasing positive economic incentives for using an ACH

payment mechanism like CTP's.

The benefits to be gained from using CTP's depend

upon converting a large percentage of payments now made by

3 check to EFT. Net positive benefits will probably not occur

until significant check volume is converted. On a per item

basis, CTP's variable costs are less costly than paper

checks' and could provide a benefit for any number of

transactions as the cost of processing paper documents

continues to rise. But the greatest savings will occur in

high volume situations. And with high volume there will be

greater opportunity to recover the investment costs of

computer software changes and any other necessary start-up

costs required before CTP's can be used. 0

To encourage favorable response to EFT systems such as

CTP's, the institutions concerned will have to launch
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casx management services, they have been offered as "add-on"

nstiead of replacement to tne paper-based mechanisms tnat

already exist [56]. Operating procedures and service

fewtre5 are still conceived in paper terms instead of

I- ecoronically. The result is that a transition stage

eXis.s, with two payment mechanisms. Unfortunately, this

staae is bearing the cost of each mechanism but taking only

4:,.Lted advantage of the capabilities of the superior

s;yster . It would, however, be unrealistic to believe that

ever, a quic!, much less instant, shift to CTP's could occur,

s:-ce corporations are so accustomed to check payment

svstems.

it _s realistic to believe that use of CTP's will

co:rnue o increase. The electronic transfer of funds has

crown considerably at the consumer level, as evidenced by

d.rect deposit. Intra-company transfer of funds by

* c trcrnc means has been commonplace since the 1950's and

is still the primary means of funds transfer within

co''-anies. Now, with CTP's, inter-company funds transfer by

electronic means through the ACH network is possible.

Peasearcn conducted by the Trans Data Corporation has shown

that, fron a list of over 20 cash management services

.... 1 .' ,-banks, ACH funds transfer services are rated as

:. 2 Potential demand growth by almost all banks and

a1most a 2-to-l ratio over the second highest rated

6
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expensive paper-check payment system is indeed reasonable.

4 But even the NACHA has stated it will not be an

instantaneous occurence [49]. Signficant use of the

clearing house system by corporations is expected to be at

least several years off [50].

The past president of the NACHA stated, "Thoughi

conversion to CTP's will progress over a number of years, ,.e

can confidently predict that our volume will have ciuarul l 

by yearend (1984) [51]." Even then, volume would still be

low [521. In numerical terms, CTP's averaged fewer than 140

I per month during January through June 1984, peaking at IS0

in May [53]. By year's end, volume will probably not average

more than 200 per month. And two officers of the largest

corporations using CTP's have also stated that full scale use

of the process will take time. The Director of Cash

Administration at Westinghouse predicted that his

*corporation would need five years to implement the CTP

process fully so that 65 to 70 percent of Westinghouse's

transactions would be made by EFT [54]. The Assistant

ITreasurer for Sears, Roebuck and Company has stated that he

expects a dual system with both checks and EFT to evolve.

"An instant shift to this way of payment (CTP) will not

4 occur," he reported [55].

A dual system of checks and EFT is highly likely. In

instances where EFT and ACH services have been offered as

4
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CTP's are presented. As the old saying goes, notning breeds

success like success.

The operational success of the pilot program was,

however, generally agreed upon. The eight corporations tihat

originated the CTP payments identified 40 to 50 cents

savings in banking, postage and administration costs on each

check converted [47]. Trans Data Corporation, a consulting

firm, reported that, while the value of transactions was

low, the pilot generated favorable interest among other

financial institutions and potential users. But like the

editorial, a reserved opinion was given concerning the

volume of check payments that would be displaced by

conversion to CTP's. The judgement was that no measurable

displacement was likely over the next three years. [481

B. THE FUTURE FOR CTP'S

Many cash managers, corporate treasurers and bankers

consider EFT as the payment mechanism of the future. This

is a reasonable consideration because technological

advancements in computers have automated many corporate

financial functions such as payroll, accounts receivable and

payable, and check preparation. But the transfer of funds

and payment data is still subject to the problems associated

with physical delivery of the paper check. And that

delivery must rely heavily upon the postal service. That

EFT technology will soon change the slow, labor intensive,

44



j~

information for 1 to 130 invoices, with the average being

10. The overall effect, then, was to eliminate 3,000 paper

checks.

Upon completion of the pilot program, seven more

corporations were attracted to using CTP's for making EFT

payments. These corporations were International Telephone

and Telegraph Corporation; Sony (USA) Corporation; American

Hospital Supply Corporation; Black & Decker Manufacturing

Company; United McGill Corporation; Emery Air Freight

Corporation; and California First Bank [451. Pilot

participants have remained in the program.

A slightly reserved opinion of the pilot program's

success was presented as an editorial in a cash management

journal:

For the most part, the participating companies
settled payables transactions through the pilot.
This was, of course, relatively simple to accomplish
for the large firms involved and indicated their
awareness that such transactions were rather costly
and could be handled more efficiently through this
medium. However, 300 transactions are hardly a
significant number to warrant optimism for wholesale
acceptance of the system. [46]

The point that 300 successful transactions are an

insufficient number to guarantee corporate acceptance of

CTP's is well taken. But the pilot program was primarily a

test of CTP feasibility. Acceptance may increase if

additional concrete examples of benefits gaineO from using
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-1- accept an order to pay a commercial obligation
along with all the necessary invoice information,

convert this payment and invoice information into
a standardized electronic form,

-- transmit the converted data to a vendor's
financial institution and, once there, allow it to flow
easily into the vendor's account, and

-4- do all of this without the use of paperdocuments.

The EFT system designed to perform these functions was the

CTP.

In 1983, a pilot program implementing CTP's was

curiducted. With CTP's, corporations can both credit and
0

deLit their corporate customers; but during the pilot only

credits were originated. A total of 45 corporations took

part in tne program, eight of which were originators of CTP

credits. The remainder were receivers of the payments. The

eignt originating corporations were Associates of America;

Ecuitable Life Assurance Society; Exxon; Mabsco Audio Visual

Services; Northern Trust; Xerox; Sears, Roebuck and Company;

and Westingnouse Electric Corporation. The results of the

piln* program were considered to be a success by the NACHA

and tne participating corporations. [44]

The pilot program lasted for six months, during which

time 300 transactions were made for a total dollar value of

apprcximately $14.5 million. A single CTP transaction can

pay a number of invoices. The 300 CTP transactions made

du:Lng the pilot program each paid and transmitted invoice
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III. CORPORATE TRADE PAYMENTS (CTP'S)

A Corporate Trade Payment (CTP) is an electronic

payment transmitted through the automated clearing house

system. It is similar to a direct deposit payment but,

where direct deposit is between a paying corporation or

agency and an individual, the CTP is between corporations.

Additionally, the CTP is standardized such that both the

payment data and invoice data can be transmitted between

corporations.

A. THE BEGINNING OF CTP'S

In 1978, the 32 local automated clearing houses were

integrated into a national network. The system worked well

for consumer transactions like direct deposit, so in 1980

the National Automated Clearing House Association began to

conduct research into the potential use of the system for

corporation-to-corporation payments. The NACHA believed

that efficiencies and cost advantages that had been achieved

by the ACH's over certain costs, such as risinq paper

handling costs and postage rates, would encourage

corporations to shift from checks to EFT.

An EFT system capable of supporting a corporation-to-

corporation payment was envisioned to perform tie following

basic functions:
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Thie CTP environment may not be as bI , 1 as i ! .~s

just been painted. The CTP is a very new payment i-ecnanisll;.

The NACHA expects that, as more private sector companies

begin to use them (or to approach their banks about their

use), the RDFI's will obtain the software necessary to

process automated CTP transactions. This would be a

consecuence of the sharp competition in the cash manag:eiment

services market described earlier. EFT systems can be

expensive and some institutions may resist assuming the

costs of participating. There are, however, some

competitive financial institutions betting that such

services will have an impact on market share, and tihat those

institutions that wait too long may be left out in the

cold [68]. Banks that desire to satisfy their customer's

demands or hope to gain customers will actively seek to

employ the necessary software.

Another aspect of the environment is seen by

considering under what circumstances CTP's will provide the

maximum benefits. As stated in the section concernin: the

future of CTP's, the greatest savings in lieu of the use of

paper checks will occur in high volume situations. A high

volume situation could be expected to occur where tLe vendor

;was both very large and a regular customer whio received many

individual payments. And very large vendors; such as Sears,

Roebuck and Company; Westinghouse Electric; and Exxon (who
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all are already CTP users) tend to use the largest of the

commercial banks. An analysis of commercial tanks by

Trans Data Corporation determined that over 8C Percent of

the largest banks (based upon net assets) can currently

offer full CTP services. By 1985, the percentage is

expected to increase to over 90 percent [691. The

inference, then, is that probably there are some high voluxe

situations that could currently be exploited by the using

CTP's. Use of CTP transactions is likely to increase as

more banks, large and small, gain the processing capability;

4 but there appears to be no hard impediment to using them now

in such beneficial situations as making multiple payments to

large vendors.

If the Government adopts the CTP, private sector

use of it may increase also. This is what occurred with

direct deposit. Extensive use of this form of EFT by trne

Government for making Social Security payments soon led to

ACH consumer payment acceptance by the private sector. The

BGFO report states that representatives of NACHA, RDFI's,

the vendor community, ACH processing facilities, and other

Federal agencies believe that this could occur with CTP use

also [70]. And as the CTP capable environment grows, so

also will the potential net benefits of CTP use. In

essence, the Government's use of these payment mechanisms

creates a de facto standard of aceptability and stability.
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It nelps to strip away ,.'hat i~ht be considered just fdddisr

and establishes legitimacy for the CTP payuent mechanism.

This may be what is required to prompt wider use of state-

of-the-art technology that may be unfamiliar to some private

companies. The Treasury initiated a CTP pilot program in

1984 with a limited number of vendors participating [71].

Results of that pilot program were not available to this

analysis.

And finally, the CTP has been described as

overdesigned and complex [72]. So few companies and banks

are able to process its data format that even its acceptance

and use by the Government may not increase its popularity.

Because of this possible format problem, CTP's may not

become an acceptable economic alternative to check payments

for companies and banks. Large scale acceptance of CTP's

may not depend so much upon its use by the Government or

marketing efforts as it does upon a data format more

compatible with the private sector.
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IV. METHODOLOGY

TI., c.±,stion this thesis research attempts to answer is

,i. ther ..nere is a potential use for Corporate Trade

Pa/;';uenzs i; the Navy. If there were, then this commercially

available EFT payment mechanism that is operationally

successful in the private sector and that uses current

technology could be used Navy wide to support a more

effc-ive and efficient vendor payment system. The analysis

used formulating an answer to whether this should be done

is divided into two steps, one quantitative and the other

-c al~tative. The first step, the quantitative one, is

comparing the costs of check use and CTP use to determine if

it is cost beneficial to make payments by this medium. The

second step, the qualitative one, is analyzing information

about CTP's provided by companies now using them. This step

is described in Chapter VI.

One major obstacle to potential use of CTP's was

overcome wiien a study commissioned by the Bureau of

Government Financial Operations determined the CTP format

fr data transmission was the best currently available for

tins Government's use [731. This was a major, and probably

most significant, obstacle to CTP use overcome. The report

,as published on 10 October 1984, several months after this

thesis research was started. Originally, this thesis
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research was to nave included a similar analysis of data

formats. Because of the more rigorous research conducted ir;

the BGFO study, however, the premise that the CTP format

best meets the Government's needs was accepted. Further

analysis was not conducted here.

A. COMPARATIVE COSTING

The first step in the analysis of potential CTP use is

comparing the cost of the Navy's check payment method with a

CTP method. The check payment method is paper-based and

labor intensive, and operating costs to maintain it are

increasing. The critical question is whether these costs

are more than those of implementing and operating the CTP

alternative. If electronic payment by CTP costs less than a

comparable payment made by check, as evidenced by actual

cost data obtained from research, then net cash benefits

could result from using CTP's.

A major assumption in comparing costs is that there

will not be 100 percent conversion to EFT from the check

payment method. This assumption is founded upon the current

volume of commercial CTP use, the opinions regarding CTP's

expressed by people knowledgeable about ACH transactions,

and an analysis of the Navy's vendor environment. This

assumption means the Navy will probably have to maintain

simultaneously both a punch card (or paper) check system and
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an EFT syster. if CTP's are adopted. The costs of ooth

systems, then, will be borne by the Navy at the same time.

The cost analysis will focus on the relevant costs of

implementing and using CTP's. These relevant costs are

those expected future costs of the combined check and CTP

system that will differ from the costs of the check system

alone. The historical costs of the check system are used in

predicting some of these relevant costs. But the historical

costs themselves are not relevant to the analysis.

The comparative cost analysis first determines the

variable costs per transaction for both checks and CTP's.

This is the starting point for determining the relevant

costs. Variable costs have a predictable relationship with

volume. This relationship is such that total variable costs

will vary in direct proportion with the volume of

transactions. Therefore, any difference oetween variabl,

costs for checks and CTP's will have a similar relationship

with payment volume. This variable cost difference between

payment methods is a relevant cost. The variable cost of a

check is not relevant in itself, because it is the same

under either alternative. The variable cost of a CTP is

relevant only inasmuch as it differs from the variable cost

of the check(s) it replaces.

Fixed costs are then brought into the analysis. The

addition of the EFT system will convert some number of check

60



payments to CTP's, but the fixed costs of the check payment

mechanism will not be affected to any extent. They are thus

irrelevant. But there will be additional out-of-pocket

fixed costs attributable to the EFT system. For a CTP

payment system, these additional fixed costs would

essentially be the Navy's one-time start-up costs, or

investment costs, to modify its vendor payment and

accounting software. These costs would be relevant. There

would be no new equipment purchased or additional manpower

requirements. Neither would there be any disposal of old

equipment. Therefore, there would be no other relevant

investment costs.

Some recurring fixed costs that are relevant to the

analysis might be expected. Such costs, over time, micht be

found to be partially variable but, at this early stage of

CTP analysis, are arbitrarily predicted to be fixed only.

They include CTP-peculiar administrative, training,

telephone, legal and printing expenses. No rational basis

for estimating a dollar cost for them has been attempted.

Their affect would be to reduce the annual savings. Because

no cost has been estimated, no reduction in savings will be

made. What these costs, and any other unknown costs, could

amount to so that a Navy decision maker would be indifferent

to using CTP's will be addressed in Chapter V.
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Economy of scale must be achieved with CTP's in order

for there to be a net cash benefit from their use.

By definition, an economy of scale refers to the fact that

the average costs of an actIvity tend to decline with

increases in output volume. The reason for the declining

average costs is that the average fixed costs, or the costs

that must be incurred regaraless of the volume of the

output, will decrease as volume is increased. The Navy's

one-time start-up costs for CTP's will have to be offset by

some savings in order: for there to be a net cash benefit.

Two factors will affect how the investment costs can be

recouped. One factor is the difference between incremental

variable costs of checks and CTP's. The other is the ratio

of conversion from checks to CTP's. If a CTP transaction is

less expensive than a check is, then the needed savings can

be generated by some volume of checks being converted tb

CTP's. If the ratio of conversion is one-to-one, each

conversion will contribute a cash benefit equal to the

difference in the incremental variable costs. But the net

cash benefit is dependent not only upon the incremental cost

differences but upon the ratio of conversion. If that

ratio were greater than one-to-one, then the first of

however many checks converted would contribute an amount

equal to the difference in the incremental costs. Each

successive check converted to that same CTP would then
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contribute an amount equal to the full incremental cost of a

check. A CTP could conceivably be more expensive, or hiave a

greater incremental variable cost, than a single check. If

the conversion ratio cf check to CTP is greater than one-to-

one, however, a net cash benefit could still result.

B. THE COST-BENEFIT MODEL

A cost-benefit model was constructed to support a

decision analysis. The model focused on the relevant costs

of the Navy's check payment method and a CTP method. The

focus on relevant costs produced a model that primarily

predicted the economic efficiency of potential CTP use by

the Navy. In other words, the model was intended to be a

reliable guide for the Navy in determining whether CTP's are

less expensive than check payments. The model does not

consider nonfinancial implications of using CTP's.

Relevant costs are the basis of the model. There are,

however, factors discused in connection with the model for

which no relevant costs were identified. The reason for

including them is that originally it was not known which

factors would generate relevant costs and which would not.

Presenting more factors than a "bare bones" model would

require helps show how the essential relationship between

costs was eventually arrived at and what factors were

considered in determining it.
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To ocerate the model, venor pa"vment data were

ccllected at the Navy Supo~v enter KCSC), OaklJand,

California. NSC, OaKland, serves as a Navy payment center

located in the 12th Naval District, bu: it pays venuors

across the nation. Using data col lected there ras

considered both labor saving and economical. The

,redictions of the model could be applicable Navy ',wide aad

not just at NSC, Oakland, if it may be assumed that NSC,

Oa.land, does not differ significantly from other Navy

payment centers.

C. PREDICTION

The purpose of the model was to predict whether it is

cost beneficial for the Navy to pay some vendors by CTP's.

The ultimate prediction is based upon inferences from

vendor environment information and forecasts made on the

basis of facts concerning costs. Absolutely accurate

measurements of every effect were not possible, but that

fact should not detract from the model's ability to provide

useful information to Navy decision md,<?rs. It would be

inefficient and unrealistic to refine all the measurements,

in view of much of the uncertainty that still surrounds the

inchoate CTP.

1. Incremental Cost Differences

Tne model first predicted the difference

between incremental variable costs Lor checks and CTP's.
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La:r D = "i _}f .. .__

D =Incremental cost of check - incremental cost of CTP

it is possible, as stated earlier, to achieve a net cash

cenefit from using CTP's whether D is positive or negative,

depending upon the ratio of conversion from checks to CTP's.

To expicin the methodology of analysis frori a basic starting

point, D will be considered positive (as was in actuality

later determined by data analysis).

2. Conversion of Checks to CTP's

The absolute amount of the net cash benefit is

dependent upon the percentage of checks that can be

converted to CTP's. Assuming, for now, that the ratio of

check to CTP conversion is one-to-one, let B = the

percentage of the total number of c~ecks issued per year

that could be converted to CTP's. Let T = the total number

of checks issued per year.

B = 4 of checks that can be converted to CTP's / T

B is dependent upon the CTP processing capabilities of the 0

vendor environment and the number of checks issued annually

at NSC, Oakland.

3. Net Cash Benefit

From this basic starting point, the iodel could

now predict the annual incremental cash savings from
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con ert ing to CTP 's 3 er,,cen:, of he cnecks issued &finu3- i

Let S = the annual savinos.

S = (T) B) a3)

The net cash benefit is obtained b-Y comparing the annual

savings with the investment costs cf i.,lementing CTP's.

It could be expected that all the savings arnd

costs from implementing CTP's would no: accrue immediately,

but over time. Expecting this, the miodel had to compare

effects occurring immeciiateiy, such as the investment costs,

with those occurring some time in the future, such as

possible savings. Since a dollar in the present is worth

more than a dollar in the future, the future effects had to

be translated into present value equivalents. The model

discounted future effects to their present values so there

could be a ready and justifiable comparison.

The model's discounting procedure is

straightforward. Let I = the w-vestment costs and NCB = the

net cash benefit. Therefore, ':oe r,- cash benefit for the

first year will be equal to

NC£3r - I,

whnere L tne stondard L av-": .- _,-- percent j,1iscount
t 74/ This net cash si- teris: that is



in itia 3er. >. irected discount rote is consicered'

represenzmat lve o: prlvate sector investment opportunitses

foregone. Th~at ratocaise it is standardized, dosnotj

vary wion erLnlation as do imoney interest rates. Ai1tn o u oh

the discount rate will not vary in prd~portion to inflation,

th e re w not e a ny- adjv er se ef r ec zs o n th_-ie mo --eI's

The- model's crite-rion f'or accepting or rejectirj

CT? use is ba-sed_ upo-n t-e net cisn c)enefit, the di,_fference

bet,','een _he- nresentr value of the sa-vings and the present

value of t*-,e : nvestnent costs. The decision rule is to

accepDt CT? use as cost ceneficial if the the net cash

.oenefit I'S -reater Ton'an zero, or to reject CT? ue:as cost

benet-icial1 if the- net cash bCenefit is less than ztero. Ti-,e

rule mav be staten_ -as t4,ollows:

DECISION RULE

Accept if NCB > 0;

~.ectif NCB < 0.

:f heinvestment costs are tote 11w recou-ved the

f irst -Yc-ar, a ostve net cash benef it would_ resul t. Fr orKi

:n ii2 v bazsic m7od6elI, thI-ie n, thie d e c is ion rul o ul

pl ~ a-3 cost beneficial to the Navy. Tne net cash

~r, C, ii be necat-ive after the first year of uigCTP's
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17 ~c2r.7e sa-jgs anre no-:~tr tan he

vesnen cc~s -P7's 7.a- still prove cost beneficial in

isstu a T1 cr Inv-s-rnent cost recover., Just wi,-ll ta'l

~,ner &s:. .. eltc zind ho.. lor 4 t viill take is

cone by settlith dizouta savinu4s casn flow equal to

tweP investnen' cos-s an] solving for the number of years

nt-cessary t7 ezaxi -e cualitv. Thu s

S

wnere n thie numoe-r c': Years. The decision rule rem,'ains

uncnanged.

Allmcdlsoper-ate at some level of uncertainty

w.;en oreciictiinuc some fruzrure results. The level of

uncer7raintv often deuends upon th,-e assumptions the models

- " A ml: cz asm--ptionmd in the basic model aoove 'a

:n the annual Fsa vinqs remain constant. In making this

ass'~U n, n'Ust b-e made that thne nurrber of checlks

cn-.,rt-c'i annu !' -c ''- 'oes not change. The basic m-odel

-e t -n 'ia'rsono payments from checks

-'P's Is Dzl-f to determine an absolute value

p~t - w..3i 3ng Recognizing that 1'0

corv-:,rlV)-> n i nuossilble in the short-

- , more- r&h -rn used to predict annual

S.r": I.ls w:ilta _*:ec- cl- 7 nve'-siori factor of sornetiiinOq



2. External Costs

Ban]. fees for handling Navy CTP's were the iiajor

external cost factor considered potentially relevant. Tne

situation Is s'milar to that of bank fees for Navy

originated checks. The Federal Reserve does not charge the

Treasury or any Government agency, such as the Navy, for

making electronic fund transfers through the Federal

Reserve's ACH network. This situation is not expected to

change in the immediate future and was confirmed at both the

Pricing Operations Section and the ACH Section at the San

Francisco Federal Reserve Bank. Thus, there are no relevan-c

costs.

3. Total Incrementai CTP Costs

Simply stated, there were no relevant increm~ental

variable costs identified by this research for the use of

CTP's by tne Navy.

C. INCREMENTAL COST DIFFERENCE

The incremental cost difference, D, between a check and

a CTP is $.21434. Because there ,ere no relevant variable

costs identified for a CTP, the difference is equal to the

full incremental variable cost of a check.

D incremental cost of a check - incremental cost of a CTP

D = $.21434 - 0

DD
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d. CTP Creation Cost

Creating the CTP involves the same lack of

incremental expense as creating the prenotification--here is

no relevant cost. The CTP is an electronic data strin of

vendor payment information. It is output from trie payment

center's computer and can be recorded on magnetic tape for

delivery to a Federal Reserve Bank or sent there directly by

data link.

e. Tape Cost

The prenotifications and! the CTP's must be

sent from the Navy payment centers to a Federal Reserve bank

to be entered into the ACH network. These data may :e sent

by magnetic tape or electronic data link. Both of these

capabilities exist at NSC, Oakland. The more expensive

;: ethod of delivery is by tape and is considered here. NSC,

Oakland, already has daily courier runs to the Federal

Reserve Bank in San Francisco. Giving extra tapes to the

courier to deliver entails no additional costs for the run.

Tapes from the NSC are held at the Federal Reserve Bank for

tnree days and then returned and may be reused. Magnetic

tdtes are stock in trade for computer using organizations

and no measurably significant increase in tape usac - woulo

be expected if CTP's are employed at NSC, Oakland. T!,hre

are, therefore, no relevant costs.

81



b. Input Preparation Cost

The organization of Navy payment centers is

not standardized. But the centers are similar in respect to

the process flow and procedures employed in paying bills.

Whether a bill will eventually be paid by check or CTP,

preparing the input basically involves assembling the

necessary documents and preparing a payment voucher. These

data are entered into the automated payment system with a

check or CTP the resultant output. Thus, there are no

relevant costs uecause the expense does not vary between

alteriatives.

c. Prenotification Creation Cost

The prenotification is a zero dollar entry

that must be sent through the ACH at least ten days prior to

a live CTP that would affect an account at a receiving

institution. Its purpose is to allow the receiving

:nsiitution to validate the information and insure that the

CTP that follows will be postable. Creating the

prenotification will be a function of the CTP so...are use.

by the payment center. There are no relevant costs in

creating the prenotification because it would be a standciard

computer output. And computer time is treated as a sung

cost in tiis analysis.
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1. Internal Costs

a. Authorization Agreement Cost

The Navy's decision to pay vendors by CTP's

will not be a unilateral one. Vendors must agree to be paid

by that method. The NACHA CTP Notebook suggests legal

contracts between originators and receivers of CTP's be

established to define the agreement [75]. If this advice

were followed, the Navy would need to develop a "form

contract" to bind itself and its vendors in a CTP agreement.

There would be a development expense for that included in

the start-up cost. Once developed and written into a basic 0

form, there would be no further significant cost. However,

the question has been raised by consultants whether

contracts of that type are required at all [76]. Financial

institutions have specific responsibilities in their own

contracts with their customers and their local ACH

associations. A Navy originated CTP woula be handled by

those institutions according to those established contracts.

All that may be required, then, between the Navy and a

vendor is a simple agreement that the Navy will pay by CTP

and the vendor will accept it. The costs associated with

formal contracting could be eliminated. Thus, there would

be no significant incremental costs.
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costs. These costs are all internal costs and pertain to

creating tlie check and mailing -t to tce venoor.

Incremental variable cost rf a cneck =

Check stock cost (S.02062)

+ Envelopes cost ($.0011)

+ Labor (Handling) cost ($.00122)

+ Postage cost ($.1914)

Incremental variable cost of a check = $.21434

B. INCREMENTAL CTP COSTS

The incremental variable cost for a check has been

estimated. To perform the cost comparison, the incremental

variable cost of a CTP must be estimated, too. The outline

listing below shows the cost factors that were considered in

determining that value.

-1- Internal Costs

Authorization Agreement Cost

input Preparation Cost

Prenotification Creation Cost

CTP Creation Cost

Tape Cost

-2- Lxt .rn,1 Costs

1ow -.r :Iacul3ed and their amounts are

ex - lowing pai-agraphs.
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3. Other Costs

Disbursement float represented neither relevant

costs nor benefits for the Navy, although disbursement float

does normally result in financial benefits for private

companies as well as for .the Department of the Treasury.

This situation needs explaining.

Payment by check allows private companies to earn

interest on funds that have not yet cleared the bank and

been credited to payees' accounts. It is a different

situation for the Navy, though. The Navy neither earns

interest on funds in the Treasury accounts nor does it

experience any float from an accounting standpoint. when

the Navy issues a check, its obligational authority is

simultaneously decreased by a like amount. There is no

extra use of funds for the Navy while it waits for checks to

clear. The check sent to the vendor may take some time to

clear, but no interest is earned for the Navy on those funds

while they wait in the Federal Reserve Bank. Disregarding

the Treasury's possible concerns at this time and

considering only Navy concerns, there are no tangible

relevant costs or cash benefits.

4. Total Incremental Check Costs

The incremental variable cost of a check

is $.21434 calculated by summing the identified relevanL
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2. External Costs

External costs are expenses attributable to

checks but generated outside of the Navy. The only external

expense considered in this research was bank fees. There

were no relevant costs identified in this area.

The Federal Reserve System is the Government's

bank. The Treasury accounts upon which Navy vendor-payment

checks are drawn are held there. In conventional banking,

check writers pay a clearing fee whenever they write a check

on their account. When the Navy issues a check drawn on a

Treasury account, there is no clearing fee charged to the

Navy or the Treasury. The Federal Reserve is required by

the Monetary Control Act of 1980 to price its check clearing

services in such a manner that fee revenues will cover all

costs of the clearing service. A Treasury official

explained that the Federal Reserve s'hould charge the

Treasury for clearing its checks as a reimbursable expense,

but that it is not being done. If it were, the Treasury

would pass the cost along to the Navy. A Federal Reserve

official agreed with that statement. He added that charges

are mandatory for financial institutions clearing checks

through the Federal Reserve System but that the Navy and the

Treasury were not considered in the same category as member

banks and other institutions. He foresaw no change in this

policy in the immediate future.
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stored and retrieved by the Navy. This fact needs

mentioning because it could become relevant in the future.

Whether check storage and retrieval costs

become relevant depends upon policy changes. When tle Navy

pays a vendor by Treasury check, the check is consolidated

with other Treasury checks and forwarded by the vendor's

bank to a Federal Reserve Bank. In this manner, Treasury

checks can be cleared for quick use of funds. The Federal

Reserve Bank truncates the clearing process by microfilmin

the checks and preparing transaction listings, both of which

are then sent to the Check Claims Group at the Treasury.

The Check Claims Group maintains the microfilm records for

six months, after which time the records are transferred to

the Treasury's Federal Records Center. The records are kept

there for an additional six years and seven months. There

is substantial cost in this record keeping procedure. There

is, too, a Treasury study underway which is looking into

placing the check-record keeping requirements on the

individual check-writing agencies -- in this particular

case, the Navy. The potentially relevant cost of

maintaining the Navy's check records and the likelihood of a

policy change requiring the Navy to maintain its own records

is beyond the scope of this research.
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it 4s an opoortunity cost. The incrermental handli 9 cost

for a check is therefore equal to

(2.1 min + 16.8 min + 2.1 min) (GS-5 pay rate)

/ 2,104 checks

- (21 min) ($7.33/hour) / 2,104 checks

= $.00122/check

The three of the machines -,ere prone to

malfunction while operating. The inserting machine failed

more often than the others and clearing the jams vas time

consuming for the operator. No data were collected on the

rates of failure or length of down times; so, the total

lanor time used in labor cost calculations assumes )erfect

machine operation.

(4) Postage Cost. Checks are mailed to the

vendors. The rate of $.1914 per check includes the average

discount received for the volume mailed.

(5) Administrative and Overhead Cost.

Administrative and overhead costs are not relevant in this

analysis because they will not differ between the

alternatives.

*b. Check Storage and Retrieval

Storing and retrievingi checks is not a

relevart cost. This is because there are no checks being

7/
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Oakland, this is done by a Cummins Tallyprinter. The

Tallyprinter can mark signatures on 1,000 checks per minute.

The average number of checks issued per day (based upon a 22

working day month) is 2,104 checks. The Tallyprinter must

be tended by an operator while it is running, so labor time

is equal to

(2,104 checks) (1 minute/1,000 checks) = 2.1 minutes.

Second, the checks must be inserted into

envelopes. This is done by a Pitney Bowes Insertamax II at

the rate of 125 checks per minute. The operator's labor

time is equal to

(2,104 checks) (1 minute/125 checks) = 16.8 minutes.

Third, the envelopes are sealed on a

Pitney Bowes sealing machine at the rate of 1,000 envelopes

per minute. Operator labor time is equal to

(2,104 envelopes) (1 minute/1,OQO envelopes) = 2.1 minutes.

The three machines used in these

procedures are owned by NSC, Oakland. No costs attributable

to them are considered relevant because they are sunk costs.

Operator labor time is relevant. The machines are operated

by a GS-5 Federal employee and his labor is relevant because
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i. Internal Costs

The internal costs are the incremental variable

costs generated within the Navy when a check is issued for

payment to a vendor. Two major areas of potentially

relevant costs were considered -- creating and mailing the

check and storing and retrieving it.

a. Creating a Check and Mailing It

(1) Check Stock Cost. NSC, Oakland, uses

standard punch-card Treasury checks for vendor payments.

The cost per check is $.02062, based upon the average cost

of check stock purchased in late 1984.

(2) Envelopes Cost. Vendor checks at NSC,

Oakland, are mailed in franked, windowed envelopes sized 3

1/2 inches X 8 inches and costing $.0011 per check. A

larger sized envelope that is more expensive than the one

costed is used when several invoices must be included with

*the check. Its cost is not factored into the calculation

because it is not frequently used and the proportion of its

use compared to the smaller envelope is unknown.

(3) Labor (Handling) Cost. There are

several steps at which the checks must be physically handled

during the payment process. It is after they are printed by

the computer that handling then becomes a relevant cost.

First, they must have an authorizing signature marked on

them after thiey have been printed by the computer. At NSC,
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V. ACCUMULATION AND ANALYSIS OF DATA

A. INCREMENTAL CHECK COSTS

Predicting the incremental cost differences between a

check and a CTP first requires that the incremental costs of

each be known. The outline listing below snows the cost

factors that were considered in determining the incremental

variable costs for a check.

-1- Internal Costs

Creating a Check and Mailing It

Check Stock Cost

Envelope Cost

Labor (Handling) Cost

Postage Cost

Administrative and Overhead Cost

01 Check Storage and Retrieval

-2- External Costs

Bank Fees

-3- Other Costs

Loss of Disbursement Float

For some of the factors shown there were no relevant costs

identified. How the costs were calculated and their amounts

are explained in the following paragraphs.
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sensitive to the treatment of annual savings so that t e

decision rule decides one way for the basic r;odel and the

opposite way for the realistic, more caution shouldi be used

in judging the results. Other criteria may tnen have to be

evaluated concerning the potential of using CTP's in the

Navy. These other criteria could include a policy decision

to adopt some cut-off (or pay-back) period. The use of

CTP's might be considered only if they were capable op

generating (discounted) cash benefits prior to the cut-off

sufficient to more than cover (discounted) investment costs.

Providing both basic and more realistic estimates of the net

cash benefits gives Navy decision makers a basis for making

their own judgements about the rationality of the predicted

results.

I
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other than 100 percent. Tnh conversion factor used in tl;e

realistic model is speculated from an analysis of a sample

of Navy vendors and payments made to them.

The use of the word "uncertainty" in descriin-,

the prediction ability of the models should not convey a

negative image or one of undue risk. It just means that the

models have no information about the probability of an

outcome, or of a predicted result. Uncertainty is an

inherent aspect of evaluating new projects. Decisions still

have to be made with the best information available. Both

the basic model and the realistic model focus on economic

efficiency as the basis for their decision rules. Economic

efficiency is not the only thing of importance to Navy

decision makers considering using CTP's, but it is

important. And it does provide a good starting point for

comparing trade-offs in other areas.

In this research, the decision rule for

determining whether CTP use is cost beneficial was applied

to the criteria of both the basic and the realistic models.

The reason for both predictions and decision analyses was to

provide consideration of both an ideal and a more realistic

CTP scenario. If both analyses reveal that the net cash

benefits from using CTP's are relatively insensitive to

changes in the predicted annual savings, the matter

essentially ends there. However, if the models are
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D = $.21434

That D is positive means a net cash benefit can be obtained

from converting checks to CTP's if the volume of conversion

generates sufficient savings to recoup the investment costs.

D. CHECK-TO-CTP CONVERSION

The extent to which annual savings can be generated is

dependent upon the number of checks converted to CTP's.

Before an estimate of the number of checks the Navy could

expect to convert is made, two points concerning CTP use

should be reviewed. First, how widespread the use of CTP's

becomes depends primarily--and this is the precondition--

on the number of banks that can process the CTP format

"straight through." Second, once the precondition is met,

how widespread CTP use becomes depends upon the willingness

of.vendors to accept the new means of payment. This second

point will ultimately determine the growth of CTP's. Both

points must be considered in estimating the potential number

of check-to-CTP conversions in the Navy. Vendor acceptance

will be addressed further in Chapter VI.

1. Vendor Payments

The estimate of check-to-CTP conversion is based

upon a sample of vendor payment data. A single day's sample

of vendor payments was randomly selected to represent the

population of vendor payments during a year. It was not
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possible to draw efficiently a random sample of all-payments

made to individual vendors from an entire year's pay:ments

population. There was no evidence to suggest that any

particular payment day was any different from the rest, so

it was speculated that one day's payments did represent the
whole population. From this one day sample of 2,705

payments, a random sample of payments to 143 vendors was

picked. This sample represented approximately 15 percent of

the total number of vendors issued checks during that day.

Appendix A lists this vendor payment sample.

An analysis of the sample data reveals that, on

average, each vendor received 2.95 checks for an average

amount of $1,252. Each check paid an average of 1.66

invoices. A CTP can pay up to 4,990 invoices to one vendor

for a total dollar amount of $99,999,999.99. The average

number of invoices paid and dollar amount of the sample were

well within this limit of capability. So, too, were the

sample's largest elements, a dollar amount of $105,726.00

and 83 invoices, each received by individual vendors.

E. ABSOLUTE LIMIT ON ANNUAL SAVINGS

An absolute limit on annual savings can be predicted by

the basic model. That model assumes every vendor is able to

receive CTP's and is willing to do so. The annual savings

(S) are calculated by multiplying tne total number of ciiecks

issued per year (T) by the check-to-CTP conversion factor
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(B) and by the incremental cost difference between a check

and a CTP (D). Thus

S = (T) (B) (D)

S : (555,456 checks) (100%) ($.21434/check)

S $119,056.

This amount is the absolute, or high limit, value of annual

savings estimated by this analysis of using CTP's at NSC,

Oakland.

F. THE ABSOLUTE NET CASH BENEFIT

Estimating the net cash benefit from using CTP's

requires comparing the discounted annual savings to the

initial investment costs. Determining what the investment

costs would be was somewhat arbitrary. In Chapter III it

was stated that start-up costs for the private companiesI
using CTP's varied from $2,000 to $100,000. Considering the

Navy's size and its level of vendor payment automation,

$100,000 is not an unrealistic amount to estimate as the

fixed invest..ent cost. In this analysis, the entire

investment cost is hypothetically recovered at a single

location, sp-2cifically, NSC, Oakland. The CTP program is

treated as a pilot program being tested and evaluated in a

single organization. If it were deemed successful, it could

be passed on to other vendor-paying organizations for
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virtuall no cost. ,,ere the pilot programn tested at irore

locations th.an just NSC, Oakland, the investment cost would

be divided up among the different organizations based upon

the proportion of the total vendor payments eacn maoe.

The basic .rodel 's net cash benefit after the first year

of using CTP's is calculated as follows:

[4 ~NCI3 =L(1 ij-

(i + i)

5119 ,056

NCB = _1- $100,000

1.1

NCB = $8,323.

The discount rate (i) is the directed 10 percent rate, which

will be used for all calculations in this thesis. The net

i cash benefit is greater than zero, thus the decision rule

accepts CTP use as cost beneficial to the Navy.

G. THE REALISTIC NET CASH BENEFIT

The realistic model addresses an assumption stated in

Chapter IV. The assumption was that there will not be 100

percent conversi-on by the Navy to EFT from the check payment

method. Tnis assumption is valid, at least in the short-

run. It s imnlicotion is that the absolute (or high limit)
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annual savings are too uncertain to consider attainable

in the first years of using CTP's. What, then, is the

realistic alternative?

The realistic model calculates a net cash benefit and

uses the decision rule in the same way as does the basic

model. What it does differently is realize that not all

vendors can accept or may be willing to accept CTP's.

Accepting this restriction, it attempts to predict a net

cash benefit based upon speculating which vendors could

probably utilize CTP's and in so doing would provide the

greatest possible benefit to the Navy.

The realistic model's approach began with an analysis

of the randomly selected vendor payment data taken from the

single day's payment sample. Appendix A lists the vendor

payment sample in descending order of the number of checks

received by individual vendors. To illustrate, the first

line of data indicates a vendor was paid 88 checks for a

total of $31,857 on that day. The second line indicates

that another vendor received the second largest number of

checks, 35 in all, totaling $37,782. Table V-i shows the

cummulative percentage data for the first seven vendors

listed in Appendix A. The fact that seven were chosen was

arbitrary.

Listing cummulative data for the first seven vendors

was arbitrary in that more or fewer could have been
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TABLE V-1

CUMULATIVE DATA FOR VENDOR PAYMENTS
IN DESCENDING ORDER OF NUMBER OF CHECKS RECEIVED

This Percent Received This Percent
of Vendors of Total Checks

.7 21

1.4 29

2.1 36

2.8 42

3.5 45

4.2 47

4.9 49

included. Seven were included because that number amounted

to approximately 5 percent of the sample vendor population.

The important point indicated by the data shown in Table V-I

is that approximately 5 percent of the sample vendor

population :-ecoived 49 percent of the checks paid dy the

Navy on that day. If it can be assumed that this is

representative of the entire vendor population, then it may

follow that if a select 4.9 percent of Navy vendors can be

paid by CTP's instead of checks, then 49 percent of the

checks issued annually by the Navy can be eliminated. It

would be more efficient for the Navy to concentrate

initially on those vendors that make up that specific 4.9
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percent of the population than to try to convert the entire

vendor population to receiving CTP's. However, this begs

the question which vendors are included in the 4.9 percent

target.

Chapter III stated that high check-volume situations

could be expected to occur whete the vendor was both very

large and a regular customer receiving many individual

payments. Additionally, very large vendors tend to use trne

largest commercial banks. To speculate who the largest

vendors are, Appendix B lists the same sample data shown in

Appendix A, but it is listed in descending order of the

absolute amount of the payment received by the vendors. To

illustrate, the first line of data indicates taht a vendor

was paid a total of S105,726 by 29 checks. The second line

shows a vendor received the second largest amount of $49,377

paid by 26 checks. Table V-2 shows the cummulative results

of payments to the seven vendors receiving the largest

payments. As in Table V-i, selecting seven vendors was

arbitrary and done only because that number represents

approximately 5 percent of the vendor sample. The important

point indicated by the data shown in Table V-2 is that

approximately 5 percent of the vendors received 63 percent

of the total payment amount.

There is a similarity in the data shown in Tabl' c V-2

to the data shown in Table V-i. The similarity is that a
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TABLE V-2

CUMMULATIVE DATA FOR VENDOR PAYMENTS
IN DESCENDING ORDER OF PAYMENT AMOUNT RECEIVED

This Percent Received This Percent
of Vendors of the Total Payment

.7 20

1.4 29

2.1 38

2.8 45

3.5 52

4.2 58

4.9 63

few vendors receive the most, whether it is the number of

checks or the amount of money. And of the seven vendors

receiving the largest number of checks, five of them were

included among the seven vendors receiving the largest

dollar payments. These five vendors (representing 3.5

percent of the vendor sample) received 190 of the total 422

(45 percent) checks issued by the Navy, and $260,971 of the

the 3523,471 (49 percent) total payment.

The five vendors receiving both the greatest number of

checks and payment amounts are speculated to be

representative of those large vendors that are regular

customers receiving many individual payments. If this can
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De assu:ed, then it follows that they can probably utilize

CTP's. This, then, is the vendor population target the Navy,

should focus on initially to realize the greatest benefit

from using CTP's.

The realistic model predicts annual savings the same

way as the basic model does. It multiplys the total number

of checks issued annually by the Navy (T) by the check-to-

CTP conversion factor (B) and by the incremental cost

difference between a check and a CTP (D). Its predictioii

differs because a different conversion factor is used. The

basic model predicted with a conversion factor of 100

percent. The realistic model predicts with a conversion

factor of 45 percent, the same percentdge of checks received

by the 3.5 percent vendor target. Thus, for tne realistic

model,

S = (T) (B) (D)

S = (555,456 checks) (45%) ($.21434/check)

S = $53,575.

The realistic model's net cash benefit calculated after

the first year of using CTP's would be negative. This is

fairly obvious because its annual savings equate to

approximately only 53 percent of the investuent costs. The

decision rule would reject using CTP's as cost beneficial to
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the Navy if a cut-off (or pay-back) period of one year ;as

required. For this model's annual savings, the pay-back

period is calculated by setting tne discounted annual

savings equal to the investment costs and solving for e

number of years necessary to establish equality. For tne

realistic model, the pay-back period is 2.2 years. Thus, use

of CTP's would be cost beneficial as long as the economic

life of the original investment ($1,000,000 in this

analysis) is longer than 2.2 years. The decision rule .culd

accept using CTP's as cost beneficial after three years of

using them. The pay-back period could be shortened if the

investment costs were amortized among more than one vendor-

paying organization or if the investment costs were found to

Le less than the amount estimated in this analysis.

H. RECURRING FIXED COSTS

It was stated earlier that some recurring fixed costs

that are relevant to the analysis could be expected. They

would oe relevant because only the fixed costs that remain

the same under each alternative are irrelevant. Using CTP's

might incur fixed expenses for administrative, training,

teiepnone, legal and printing requiremercs that would not

nave occurred if only checks were used to pay vendors. What

these costs could amount to was not estimated. What these

costs could amount to so as to make decision makers
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indifferent oetween accepting or rejecting using CTP's is

known.

The decision rule will accept using CTP's as cost

beneficial if the net cash benefit is greater than zero.

The basis for that decision is simple economic efficiency.

The effect of recurrent fixed costs in the analysis would be

to reduce the amount of the annual savings cash flow. As

the costs increase, the savings will equally decrease. The

decision makers will be indifferent to acceptinj or

rejecting using CTP's when the present value of the reduced

annual savings is equal to to the initial investiaent costs.

If the fixed costs increase beyond this point, the decision

makers are no longer indifferent and will reject using CTP's

as cost beneficial.

1. Indi44erence and the Basic Model

Relevant fixed costs and the basic model are

considered first. The basic model's net cash benefit was

predicted on the basis of 100 percent conversion from checks

to CTP's. The predicted annual savings were the absolute

amount that could be expected from that 100 percent

conversion. In order for a Navy decision maker to be

indifferent between accepting or rejecting that conversion

as cost beneficial, the relevant fixed costs would have to

be such that the net cash benefit over the economic life of

the investment was equal to zero. But now another
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assumption is 4n. order. InP this t ypDe of an alSIS, an

assumptioni mut e man-e a:bou-t the lencthn o f te econo;7 i

life of the i-ivesti-ment. There is no reason to assui.,e that

economic life Aji I! be ecu al1 to the pa.b a ck roe-I 0C.

Neither can it n, e assu:,-ed the economic life .-.oui,_ i:nCrease

because annual savings decreased and- a longer n--v-')ac"

period was required. Thle assumption of econiomic life is one

of the decisions m-,entioned in Chapter IV that Navy d'-cisiofl

makers ri-ay have to rtake. Essentially, assu.7inq a-I economnic

life for usinz: CTP's estab-lishes a cut-off period within

whichn the cash. beneti-ts (discounted) must cover the

investatent costs. This thesis -,akes no specific assumption

about the economic life of using CTP's, but rather, for the

pur pose of analysis assumes it might be one tru>~v

Years.

To calculate thie relevant annual : ixead costs:' that:

-would make a neJ CLiOn i--aker iindifferent to, usinn Tsle

the fixed costs =C. Let the econo!-mic IfIe- Of =ni&CP''S-

N. The follo-wing equality is then solved- for C -;ver

economic lives of one t-hrough five years. Tile r-siut: r e

shown in Table V-3.
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TABLE V-3

BASIC MODEL RELEVANT FIXED COSTS FOR iNDIFFERENCE

ECONOMIC LIFE RELEVANT ANNUAL
IN YEARS FIXED COSTS

1 $9,056

2 61,437

3 78,844

4 87,509

5 92,676

The data show tihat if an economic life were determined to be

one year, relevant fixed costs could equal $9,056 and the

cecision maker would be indifferent to 'using CTP's. If the

economic life were two years, then indifference would occur

whlen the fixed costs reached $61,437. Extending the

economic life to only five years was arbitrary.

2. Indifference and the Realistic Model

Determining economic indifference to using CTP's

in tlie realistic model is done in the same manner as in tne

basic model. In the basic model, the net cash benefit from

using CTP's was greater than zero in the first year.

Relevant fixed costs could equal tile amount of the net ca.:11

benefit before a decision maker would oe indiifferent towards

using CTP's if a one year economic life had been assumed.
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In tihe realistic model, however, the net cash benefit was

not greater than zero in the first year. A period a little

over two years of using CTP's (undef the realistic model's

assumptions) -,as required oefore a positive net casI oenefit

4as ootaineu. If -i three year pay-.cack period w-ere

acceotable to Navy decision makers, then the decision rule

would accept using CTP's as cost beneficial in that third

year. The affect, then, of any relevant fixed costs

introduced into the calculations is to lengthen the pay-back

period oecause they reduce the annual savings. The decision

rule to acceoc or reject using CTP's as cost beneficial may

always be applied at any point in time; the first, second,

third ur any following yeai. But if relevant fixed costs

are so zjreat so as to extend the pay-back period beyond the

estimated economic life of the investment, use of CTP's

would never be cost beneficial.

To calculate the relevant fixed costs that would

make a decision maker indifferent to using CTP's under tie

assumptions of tne realistic model, tne same equality that

the basic model used was solved. 'The results are shown in

Table V-4. The data show that if an economic life were

determined to be less than than two years, using CTP's couli

not be cost beneficial under the assumptions of the

realistic model. If any relevant fixed costs were

experienced, the net casn oenefit would be even note
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neg.tive. Relevant fixei,. costs could be sustain& for

assu med economic lives tcual to or greater tnan tliree years.

Assuming a maximum economic life of five years was, as in

the basic model, arbitrary.

TABLE V-4

REALISTIC MODEL RELEVANT FIXED COSTS FOR IND1FFERENCE

ECONOMIC LIFE RELEVANT ANNUAL

IN YEARS FIXED COSTS

1 N/A

2 N/A

3 $ 3 ,364

4 22,028

5 27,195

Determining the relevant fixed costs whichn would

cause a decision maker to be indifferent about using CTP's

is an important decision-making aid. Economic efficiency

speaks convincingly wnen considering a new project such as

using CTP's. Considering the relevant fixed costs that

would indicate indifference over five different economic

lives of the investment permits some relative comparison of

those efficiencies. But a significant point is that there

may be some pivotal cut-off date representing an economic

life of the investmet before which economic efficiency must
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-e met. Cut-off dates will not be olumbed further They

are potentially affected by a myriad of factors and are left

to the Navy decision makers.

I. THE TREASURY'S POSSIBLE CONCERN ABOUT NAVY CTPS

It was stated in Chapter V that there were no relevant

costs or benefits accruing to the Navy from disbursement

float. That is because the Navy, from a practical

standpoint, does not experience disbursement float. When

the Navy pays a vendor ny check, Navy obligational authority

is simultaneously decreased as the check is issued (if not

earlier). The delay in time between issuing the check to

disbursing the funds because of mail-handling and check-

clearing serves only to delay the reconciliation of the

Navy's accounts. For the Treasury, however, there are

relevant benefits and costs.

The Treasury's cash management goals are to (1)

accelerate the collection of cash receivables, (2) make

timely disbursements--neither early nor late, and (3)

prepare reliable cash forecasts. The Navy will be assisting

in achieving timely disbursements and making reliable cash

forecasts if it pays a vendor by CTP. The assistance,

0 ' though, is mainly in timely disbursement. Vendor payments

are non-recurring in nature and cannot be as accurately

forecasted as can wages. The Treasury needs such large

K amounts of casn that it must arrange its borrowing needs
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j.ont.s in acvaicc . CT P 's caffnot aSSist .scsirs t-cat. P.

forecasting advantage of CTP's is that tney affor .;ore

certainty about the timing of disbursements tian chectks.

But payment by CTP virtually eliminates disbursean-,ent float.

rhe effect of elimindting .float is that funds are .:itndrawn

earlier from Treasury accounts. This early withdrawal will,

11 effect, constitute an opportunity cost for tie Treasury.

This opportunity cost cones in two forms. The first is

interest earnings foregone from the Federal Reserve that 9re

known as interest on Federal Reserve notes. The Treasury's

* Federal Reserve accounts function as checking accounts; all

Treasury payments are drawn on them. At the end of the day,

after all the disbursements that are going to be made froir

Treasury accounts have been made, the Federal Reserve 'ra.;s

down the excess funds in those accounts and invests t-,e in

ways that earn interest. They can be lent as over-niuht

loans to banks or used to purchase securities. This is

:uite profitable for the Federal Reserve and the net

earnings from all Federal Reserve security holdings and loan

interest is paid to the Treasury. Thus, thie earnings are

called interest on Federal Reserve notes. The opportunity

cost, then, occurs when a disbursement occurs earlier than

* it could have. The amount disbursed will not be

contributing to the armount of excess funds available for
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draw down investn:ent, and interest on Federal Reserve iot!s

will be foregone.

The second form of opportunity cost occurs wnen tne

- T .-reasjury.'transfe-s funds into its Federal Reserve

disbursement accounts to cover the payouts. The Treasury

ketf* its operating cash in accounts both at the Federal

Reserve Banks and in tax and loan accounts held at

commercial banks. The majority of funds paid to the

Government go into tax and loan accounts. When

disbursements are made from the Federal Reserve accounts,

sucn as when vendor's checks are presented for payment, cash

is transferred into them from the tax and loan accounts to

replenish the balance. But the funds held in the commercial

bank accounts earn interest for the Treasury at the rate of

one-fourth of one percent less than the Federal funds rate.

The Federal funds rate is the rate banks charge each other

for lending or borrowing excess reserves. If funds are

;i thdrawn early from the Federal Reserve accounts, early

transfers from the commercially held accounts must occur,

too. Opportunity costs of foregone interest earnings are

then experienced.

What could the magnitude of opportunity cost be for tne

Treasury if the Navy initiated vendor payment by CTP's? To

estimate this amount, an assumption is made that mail-

iandling and check-clearing float is equal to six days.
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Six-day floit -;as cited in private sector float 1:ial'ses 

[77,78]. It is additionally assumed that tne ii±terest on

Federal Reserve notes paid by tie Federal Reserve is ec.uaI

to the Federal funds rate and the Federal funds rate is

equal to 8.75 percent (the rate on 17 December 1934). The

loss of interest on Federal Reserve notes and interest on

tie commercial tax and loan accounts are alternative

opportunity costs. Interest on Federal Reserve notes is the

larger of the two and considered relevant.

The basic model assumed 100 percent conversion from

check-to-CTP. For the randomly selected day Jiose payment

data were used in this analysis, 2,705 checks were issued for

a total amount of $3,387,474. The opportunity cost to the

Treasury would be the foregone interest froi the interest on

Federal Reserve notes. The opportunity cost for that 1ay is

calculated by the following method:

Opportunity Cost = ($3,387,474) (6 days)(.0375/365 oavs)

Ooportunity Cost = $4,872.

For the entire year of 264 check issuing days, the basic

model's predicted opportunity cost to the Treasury ,ould

eoual

($4,872) 264 $1,236,312.
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T.ne realistic model szeculated tiat the conversion fr.

c:iecls-:o-CTP's should be lmie to 45 ercent n

Additionally, that model speculated that tre 45 percent

conversion would account for 49 percent of t-,e tutal vmr>c

amount being paid by EFT. That means 49 cercent of a da.'s

payments will not be subject to disbrrseirent float. Tnuis,

calculating the opportunity cost of foregone interest fur

tt'e realistic model is done in the sane manner as for the

basic model, except for one difference. The difference is

-,at tnLe amount paid is multiplied dy a factor of .49. Thus

Opportunity Cost = ($3,3:7,474) .49) (6 days)

(.0875/365 days)(264 days)

Opportunity Cost = 363C,293.

Whe -,er calculated by t,e basic or the realistic iodel,

t]ie Treasury will suffer a siz nifcant float loss if tihe

Navy uegjns paying3 vendors h, CTP's. Some of this

o:-.ortunity cost ;.'i be offset o.' tie savings obtairned fr(,m

iii~ating cnecks and their attendant costs. Another way

S opc-,ortunity cost could be offset is by alterinj

m-' n-i terms ,iith Navy vendors. Such modifications would

ta ionC time to implement with all vendors, but it need

on; done w:thi those vendors the 'avy wanted to pay with
TP'. Modified trade terms coul,. actually benefit both the

"'::or-; and tine Treasury.
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An exatrple would Oest explain how payment trr.s ccui

be modified. A common payment arrangement -,with Navy vendors

is 2/10, net 30. This means the Navy can take a 2 percent

discount froii tiie invoice amount if payment is radle witn-in

ten davs of the invoice date. If payment is not made wilthinf

that time, the full amount is due within 30 days. It is t1e-

Navy's intent to take advantage of discounts, thereby

necessitating a timely disbursement, neither early nor late,

on the tenth day. If the payment is made by CTP, the

Treasury account is immediately reduced by the payment

amount. The vendor has good funds credited to nis account

no more than one working day later. If it were paid by

check on the tenth day, funds would not actually be debited

from the Treasury's account until six days later because of

mail-handling and check-clearing delays. That is the effect

of disbursement float working for tne Treasury. The Navy's

vendor does not get good funds until the sixteenth day wnile

the Treasury is at the same time earning interest on Federal

Reserve notes.

A trade term modification beneficial to both the

Treasury and the Navy's vendor might be 2/13, net 30 for

CTP's. This would allow the Treasury three more days use of

funds before they are disbursed from its accounts. It woulc.

-jive th.e vendor good funds on the tnirteenth day instead of

t.4 sixteentn da-y if it had beei n crheck payment. Even the
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Nav! would benefit because it would have three .ore da ys in

which to process the invoices an(' vouchers and still tak

advantage of purchase discounts.

The Treasury has stated one of its goals as applying

EFT technology to Government payment systems. The ultimate

intent is that EFT will become the predominant payi;lent

mechanism for the Government. Increases in efficiency ann

effectiveness are the outcomes predicted by the Treasury for

this change. But making this change fron checks to EFT

coulu result in significant loss of float benefits acczsin.

4 to the Government. The float losses would hav to .Dra :sfst

by otner operating savings in order for economic efficiency

to be obtained. Using CTP's could result in cost benefits

accruing to the Navy, while simultaneously resulting in

large opportunity costs for the Treasury.

What is the overall financial effect on the Government,

then, of the Navy paying some of its vendors vY CTP's?

Under the assumptions of the basic model, annual savings

amounted to $119,056, and the opportunitv cost of lost

interest on Federal Reserve notes equalled S1,286,312. Tnhe

net effect is a Government-wide cash loss of $1,167,236.

Under the assumptions of the realistic model, annual savings

jmo'i!red to $53,575, and the opportunity cost of lost

intenst on Federal Reserve notes e.-ualled $60C,293. T>-:

t effect estimated by this model is a cash loss of
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~5~o/l~. Neithner of th'ese predlicte- ne-t l~e .k n

consicler.,tion any savings th.e Treasury might realize t.og

the elimination of the checks tine Navy converted to CTP's.

Tile Navy inay not neeca to modify trade tern.,s to rdc

float losses for the Governm-enit. The reason *:or tis is

level of cash. iana'..ement sophisticat ion of the coi-ne:anieo

that will be receiving CTP Is fromi tie Nav. Th raic7

mccliii, identified a market segment targ' et of 3.5 percent of:

tine vendor population that should becap-ab-le of receiving

CTP's. In all probability, this target seament represents

* large vendors who both receive large amounts of payments and

numbers of checks from the Navy and use large comm-,,ercial

b-anks. This type of company's cash -:,anagemnent procedures

will usuallv instruct rii customers to ac",uress cnec.cs i

settlement of accounts to a postal box n'umber located- in C

I-i city. Thiis bo-,:x number is not the com-,pany itself, buit

its bank. Checks are thius received3 directly andz entorea;

into the clearing system. with minimum delay. ila joJr

ccDf'n-,ani -s can -merate "lock-ooxes" anywhere , tak~inaI
* a~dvantage of ther geocKrauhic concnrto oftli uiess

Te Nav 's e ndor pavuent checks, hih are ra%,nr on1

Treasury accounts, need only to bDe 2,lv're toa oeca

* Rsere ank for rervimmedia:-te disbursemcent of casli.

T-his lck%-bo(-x )rcessinr- :-ias become a Sophnistica -u

or at i On . Wlnaprc: la r-,e pciyin~nr :Iiountzs eIr~ xece
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venidirs (as, presui-aIbly, i- theI_ c'Ast: of tf

tne vendors used in this analysis),culr 2%', *KZ

pick up arid deliver tne checkIs to the ban!k. At NSQC,

Oakland, for example, over 1,G00 vend,,ors are u:or2 to

pico, ut ch-ecks on thie day they are issued. itteJrm

rate at 10.75 percent (26 December 1984), and not 1~za _o

over 20 percent, it becomes clear tnat where hcszo

large amounts are involved it is well wort' -acoprs

effort to avoid- unnecessary delay.

Th.e tarnet coimpanies are probably not eoprrncn.

six day float delaly used in the opportunity cost

calculations because they use couriers and oi-xe. I

that can be assumed, then it follows that the Treasur-.Z

not, in reality, realizing any interest on Fed__eral Ws.

notes on throse payments. I f i t were , i t wou 1Ld no t :,e _x

days interest, but perhaps only one, at most. Courireos

lock-boxes may be an expensive financial servi'ce for -.

compari-es to maintain, bDut the milore cheekrs they rec-Iz '; 7:

the larger th-e payments, thie cheaper thie serv.? ocms

The result of all triis is that the target s e ireii

companies p~ud~rooably accept CTP's fro,-Ii the- 'Na'. iJ.

cost 3f cioir,(g so were not ,'reator thjan the cost of th-eir

i~oc-bo:servoc.They probably wiould no:t- acro to a:1,' S

rxtens ion o:' ad discount tem. Ther- xo i h n

tr ID..n tfz ~ , 7 b: ~se o or t e se v en o r m~'

16
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opportr.nitK cost of~ Lcrecofl? interest on Fecr ,IRserve

notes woulci not oe relevant to usinoo CTP's in r-ie >Navl*.
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V I VENDO?& FACTORS

A. PEASON FOR SUR-VEY

Ho;Successfully true Na vy coa.' use2 CTP's wmll re

~eerindto a great extent b:y the Navy's vendors. Tue

~e~into p:,ay b)y an EFT system, suoni as CTP'sr ,";L wil ccc cc2

a an lazrdione i-made by,' thie Navy alone, bjut ;vji 1 ecnUo

~nexerwilanree to accept eleotrono paymeiints.

For as lone as th-ey do not agree, oneck payments will

:I -;n: t o 1 "0 -dci n, Io To ob )ta in a,-r e -C. t , te Noav;ci

.ve t o ecraevendlors to accept EFT payments '-y

: ~ thm oftepotential bDenefits that could be

I.Tnis encourag ement, ormarketing effort, show 10

-* .- > 9: ientec rathier th-an Navy oriented. Iln' oth)e r

1 tine ±c ea of CTP' s to vendors, the Navy 7must

* ..~ s'rv~reasons -:or usina CTP's th-at il11

~r>not tie - Navy, w.ith tin.e ilost

',i t act tauict C72's inaysaQav

r re clovrn~nen1> .- ayment rehn 3

3 o)w at's iL.n i t fr ma, " r e spon se. Thei Navy

rn r~v'~j rccrsoui cas thie most

* r i i -tv~n~or;oriisto accept EFT paymients in

3,,v. c r ii Cn vi: ao is ce n nfcite n

-.......-~~~~ t s i:u 4>tVT o



sI u~ n aQ~5 s C.2ra5

?j E rti I eman rzdqrzt:, o f an': cas nmnac : mnn f'rv C

,7'P s can continue to- snow lc-wer orocessino C7ostS A

" tcr valueIas a cas , man- e Ace nt s e rv :n P

ro-rtar use- a-cn corvocrat c-ons. Ad di1ticn iv I<I

-' 't a! use oa c wl c- ove C rornment ma nave ~ o

onter ra-, uSe 3 J "oe rnTe r. t Use S i :nj

s tari1 lish1-ni :n e a cc eotaIutllt , of dIirect deposits.

ThInis tne s is mnad~ te a s s umorn :i on thlta t i t i s f ea sib I Sfo r

Navy to use CT7-''s fur- maklin vendor raavments. Accezurn":,-

s , i t tn-en ask-ec:- wuet"her ccwoulId be cost b)enef icil to1 i

d'o. A no th1-ier asszuo to-,Dn 1t ad was that there could not-

iL p e rce -nt conrv ersc 1chcks t o :'T P 's, a t l eaist i n

ws r f runm . eE.a ' sts :n cec>!" -and CTP's wr

romloa-c-§ ran" unc~er con> Iltions th at

f/cal: i, entif/ maxcinurn '(t~nla ' enefits and more realistic

o7 Sac lo> 1 ~a w'~Nvy vanuorI:s Co0ul1d

iL CT a tetaj once~ ua

~~ie v~n~ ±ra m -col tsa aTn



.~~ . avncs :-a-e ce-n cc, '-rc±3,

.ia: tc e Tre-asury is .)ro-osI.. >~sIa t io n t: a t ;oua

f.eouire ill Federal empoloyees zro e cold by cirect dcst

The Navy's interesti in CT?' s stem,,s from the fact_

CPS trechnrolo v is si1Mi lar to, th ouon7 more ComoleDIx ta

-1i recdeots.Ta similarity may be sufficient toc

-,,enera, e t-ne same Kin, 'or savings as dlire-ct d-e:Cosit hsf

eliintlo cecos!t of printin, , raiiin, and, processllne:

che~s. Anohersim7ilarity is CT? 's voiuflta-~ naturt-

venjco:rs can11not be forced to accp-ot' thei,. Just- as s

necessary wihDD/EFT, major m-,ark etingj efforts to rcromlot-

usingj CTP's -ma be recuired if a decision is m-,Ade to

1-molement them for Navy use.

CTP's are not. without potential problems. T heiJLr

acceotan'ce- in the orivate sector is not yet ,juararnteE,-- and"

there are 1fc,' bDanks that are able to process its electronic

fo0rma t. Even so, its form-,at is capab-le of transimitting th

iccssar yovrri-,-nt payma,,nt inforimition to some comme--rcial

ons~P-~ is 1,;irortant to _ terriine if it would h cost

hne:I a 1 c 1e ra! o ina some vend~or paymentsd

sclms CT a bcare -stablishinq EFT as th e dominant zuavmen:.

*-'i- -)v r- -iit -n --Z! ~ - n, nt a sta , -,,a I . CTP's -rt

1>~ f~~:9;: i~,i not w i~j'ny used s tec r. !Ia~ -

Ph' z < ni r.i r rnii- n r IS :3 Lcum InI' F- f~ 1 c I 1 -



VII. CONCLUSIONS AND RECOM,IENDATIONS

A SU A M Y

This thesis analyzed The potential use of Cororate

Prade Payments (CTP's) by the Navy. CTP's are a rece.11t

developmeim in electronic funds transfer (EFT) technologjy

that could be used to eliminate checks from the vendor

payment pzocess. Replacing checks with CTP's could be cost

beneficial to the Navy.

CTP's are electronic payments transmitted between a

mayor and a payee (potentially the Navy and a vendor) via

the automated clearing house (ACH) system. The ACH system

uses computers and telecommunications to link together a

network of financial institutions across the United States.

Tat network of 32 regional ACH associations includes 11,000

commercial banks and 3,500 savings and loan associations and

credit unions.

Direct deposit is one of the most widely uced ACH

services. Direct Deposit/Electronic Funds Transfer (DD/EFT)

is a voluntary program which has enabled the Government to

pay its civilian employees and military service members by

electronic m.ans. Nearly 40 percent of the Government's

r~currIru; pa'merts , male through the ACH network.

S<ignfi'~nt savinis nave been achieved in making recurring
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1iport ant point concerning ran]-, order statistics. T-

point is tnat etriiga rank order o. variables thr

tne use of Ken~all's Coefficient of Concord ance, rde o

mean th-at the ordering is correct. The ordering4 Is~

consensual only, even w'len th-ere is a nin ece fo

ag,: r e e ne n t. Whethier thie ordering was truly objec, iv uu

r-flected rational analysis Pma,:y not Lbe ulo'n oni± :±i

1 se en muonf more experience ;Jhand ana lYs i of CTP z,.

Earlier in thiis chapter thiese venaor ac--

jeclredto have an,- intangible effect c on thee.

* n~otzenti ally using CTP 's in thie 'Navy. But in n'_-

w,.as stated that tne predictions of thne models ,;vere &0

upon inferences from vendor environment inforrmitson. T~'

-ioncuartifiaole reasons and d1ifficulties constitute-- a

substantial segm,,ent of vendor environment infor~nation. Tis

research attempted to incorrp6rate tnis information into t:-le

banalysis b-y asking the following qjuestion: Does it appear

lieyfor any. particular reason or difficulty tha, t va1lues.

i, --de prediction niodels would have b)een substantiall;

affecteud by th-e intangjible effects of that particulc;--r reasn

o,-r dJifficulty (if it could have b-een cuan tifif-d) so tne-7i too-

*u.cision rule ;iould hove directed the onpo-site f inin, T

* n~rto th'is cuestion, for b..oth, re-asons ind difficultlQ-s,



receiver, not tne sender. It bears repeating at this point

thlat the Navy will only be a sender of CTP's.

Four respondents listed as their primary difficulty

"1enerating interest in other companies." One stated it as,

"finding vendors willing to accept CTP's." These state;nents

reflect the hesitant acceptance of CTP's descrioed in

current literature. Closely associated with findingz verdoos

whno wiil accept CTP's is finding vendors' banks that can

process CTP's. "Generating interest, not in our bank, but

in our vendors' banks," and "RDFI's were our greatest

obstacle," were comments made. Two other respondents did,

however, comment that there were problems with their own

banks' information reporting capabilities. Both referred to

their banks inability to report the st.tus of accounts in a

timely manner after CTP transactions had taken place.

"[CTP] program is of little value if. good funds remain idle

in the bank over night," described both tneir concerns.

These comments support similar statements made in current

literature.

There was an interesting contrast presented in t e

comments by two repondents. One, who elected not to rank

the listed difficulties, stated, "None of the selections can

.e classified as difficult." Opposite this, the other

stated, "Currently, the problems listed far outweiCI" the

advantages.' ThlIs contrast in opinions helps bring out an
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fo ra m 1 on the sen i sid e rather th1an ic .ue"v...

side. Tihis comment nas particular relevance for t,,e Navv.

As a potential user of CTP's, the Navy would only cc on t:e

sending side. Navy vendors would be on the receiving si±e.

Respondents did not consensually agree upon t-e ran-

order of difficulties in implementing CTP's. Thiis does not

invalidate the collected data or refute the existonre of

any. difficulties in implementing CTP's. T'e respon,4 e ts, in

actuality, may have agreed upon a rank order, cut that oroer

can not be statistically proved (witn a significant derec

of confidence) as any different from a random order ranking.

Thus, there is no best estimate of which difficulties are

the most serious.

There were a few comments tnat addr-essed float losses

from a CTP originating perspective. The relttive slowness

of the check clearing system, or float, is widely exploited

by companies to prolong the use of tneir funds. A co rpan,

that draws its checks on small banks in remote areas, socn

as Montana or West Texas, can cjen-rate A few more .vsof

interest bearing use of funds. But electronic funmis

transfer can reouce this type of float to n-or 1I

Hence, "assurin management of the ability vo .i:,t-

present float experience," as one user stat ..., 0., .,.Lt

similarly made by four responeits. To is seem to caco uc

the earlier statement about the benefits ,P-n§ wi tn toe
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CTP's perni _ partici-ktion i. tn e t*,.zi
t<owr<: s-, of electroic funds transfer.

5- i. CTP's cermit irproved business re aiz:1s2is.

P':oe 'ri- .rv coris- nsual reason for use -as reduct_-

operating costs. This is one of the primary promiotional

clai ms made for using CTP's and it appears to stand up under

test by actual users. Two respondents coimmented with

caveats, however, on tne potential savings. "CTP's should |

permit this [reduced operating costs] eventually, but it

will take a long time until many more corporations begi

participating." Siriilarly, "[reduced operating costs ;,ill

result] with sufficient volume [of CTP use]." These

statements reflect the g.eneral opinion concerning savinr.s

given in current literature and the need for economies of

scale.

Three respondents listed reducing opportunity cost-s

attributable to mail float as an important reason for using

CTP's. This is from a receivers point of view. Related to

mail float, another commented that CTP's would eliminate tIP

opportunity costs of "crediting for discounts based upon

postmark date," while the actual funds were not available

until several days later. This point was repeated when

another user stated, "CTP's lock in flodt and make tne

payment date a negotiated item. J1 Lave no control oV=r th.e

actual clearing time on checks." These points ,vere summed

by a respondent who generalized, "any reluctance in this
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ranked them. Those additional difficulties are listed

below. The order in wnich they are listed is not intended

to imply any significance in degree of Jifficulty or

concensus.

-I- Generating vendois' interest in CTP's -as
difficult [four responses, ranka 1, 1, 1 aiid 21.

-2- Generating vendors banks' interest in CTP's ,as
difficult [two responses, ranked 2 and 6].

-3- Using CiP's caused a loss of "float" benefits [two
responses, ranked I and 2].

-4- Respondent's own banks had difficulty reporting
CTP information [two responses, ranked 1 and 1].

-5- Respondents' companies' high level management ,;as
hesitant to implement CTP's [one response, ranked 11.

-6- Respondent's company had problems with the CTP
data format [one response, ranked 2).

C. SURVEY CONCLUSIONS

The hypothesis of no agreement among the respondents

was rejected for reasons for use of CTP's, but could not be

rejected for difficulties experienced in implementing them.

Respondents consensually agreed upon the importance of tie

reasons for use in the following rank order:

CONSENSUAL RANK REASON FOR USE

-I- c. CTP's permit reduced operating costs.

-2- b. CTP's permit more streamlined transaction
processing.

-3- a. CTP's permit better cash mana;ement
forecasting.

1]5
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And as in Question 1, these additional data wore not

included in the correlation calculations. The responses to

Question 2 are ta ulated in Table V1-2.

TABLE VI-2

OBSERVED RANKINGS FROM QUESTION 2

DIFFICULTIES IN RANKING OF RESPONSES
IMPLEMENTING

1 2 3 4 5

a. 6 10 7 5 4

* b. 6 5 4 14 3

c. 11 5 8 4 4

d. 4 9 8 6 5

e. 5 3 4 4 16

The statistical procedure used to analyze Question 2

datA was identical to that used on Question 1 c<ata. The

result of the analysis was that the hypothesis of no

agreement could not be rejected at an acceptable level of
6

significance. Thus, there was no agreement by tIha

respondents as to which difficulties experienced we-e ;more

serious than others.

Twelve respondents added difficulties to tnose listec

in Question 2 that they experienced in implemienting CTP's and
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Five respondents added reasons for use to those lisnne

in Question 1 and ranked them. Those aditional reasons Lre

listed below. The order in which they are listed is not

intended to imply any significance in degree of importance

or consensus.

-I- CTP's reduce the effect of "float" on incomingj
payments [four responses, ranked 1, 2, 3 and 6].

-2- CTP's were accepted to satisfy a customer who
desired to pay by that method [one response, ranked i].

For Question 1, the hypothesis of no agreement was

rejected at a significance level of .005. Thus, there is

agreement as to which reasons for using CTP's were more

important than the others.

Survey Question 2 asked the respondents to rank order

the following difficulties experienced in implewentinj

CTP' s:

-a- Accurately forecasting tWe cost/benefit
trade-offs of using CTP's was difficult.

-b- Establishing the terms of agreement for
utilizing CTP's was difficult.

-c- Making the necessary software changes for
utilizing CTP's was difficult.

-d- Changing internal corporate procedures for
utilizing CTP's was difficult.

-e- Generating interest of our financial
institutions in utilizing CTP's was difficult.

As in Question i, the respondents were given the opportunity

to include an additional aifficulty that they encountered.
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TABLE VI-1

OBSERVED RANKINGS FROM QUESTION 1

REASONS FOR RANKING OF RESPONSES
USE

1 2 3 4 5

a. 5 7 8 i4

b. 9 9 10 5 2

c. 10 12 7 4 2

d. 2 4 6 11 12

e. 9 3 4 4 15

I

comparing two sets of rankings for a collection of

variables, or reasons for using CTP's as in this example.

Appendix E describes the procedure in more detail. The

observed rankings assigned to the reasons by the respondents

are compared to an expected assignment of rankings made as

if there were no agreement. In other words, the observed

rankings are compared to a random set of rankings. The

* variance between these two sets of rankings is used to

calculate the Coefficient of Concordance, W, which is then

converted to a statistic that is distributed approximately

as Chi squared. It was this statistic, with its known

distribution, that was then used to test tle hypothlesis.

I
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CTP's er it better cas manaer,i entforecastin..

-b- CTP's permit more streamlined tra'isaction
processing.

-c- CTP's permit reduced operating costs.

CTP's permit improved business relationships.

-e- CTP's permit participation in the trend toward
the use of electronic funds transfer.

Respondents were given the opportunity to list and rdnk any

"otner" reason that was not included in the list. The

opportunity to add another reason was necessary to collect

current primary data that otherwise might be omittedJ. The e

other reasons that were submitted, however, were not

included in the correlation calculations. This was

necessary to maintain a constant base of five reasons to be

ranked, for the majority of respondents did not add other

reasons. Had the majority responded with six reasons

ranked, the calculations would have included the data. The

responses to Question 1 are tabulated in Table VI-i.

The results of Question 1 were analyzed to determine

"whether the sample of respondents believed soiie of the
0

reasons for using CTP's were more important than others.

The hypothesis that there was no agreement among these

respondents as to which reasons were more important was

0
tested using Kendall's Coefficient of Concordance, W. [79]

The Coefficient of Concordance is designed to test a

null hypothesis of "no agreement among respondents" by

- ' ", . , . i < - " . " . . .. _ ' -i -' " " . . . .'i ' i " .i 1 , , .2 " i
. i ' < '

.
' '

. i ' i ' '- -



using CTP's from firsthand in for i - would be -C fo

use to the Navy. And priirary data that are current are :rote

in touch with. the actual environment.

B. SURVEY ANALYSIS

A survey, therefore, was conducted to determine tne

benefits of using CTP's and the difficulties exoerienceo 'n

implementing them. A letter was mailed to 56 companies

identified as users of CTP's as of 5 July 1984 to request

their participation in the survey. Appenix C sc,:s,.,

of thiis letter. The identification of these companies a:-

points of contact within themi were provided by the National

Automated Clearing House Association, Washington, DC. ."e

points of contact, or respondents, were people in positions

of authority, predominantly involved in comptroller (7%),

treasurer (23%), cash management (11%), financial services

(23%), or other (36%) functions. The letter reruested them

6to answer and return a questionnaire, which included two

questions. Appendix D shows a copy of the cues tonnai r

The overall response rate was 30 percent, or 45

lquestionnaires returned by respondents. However, for

various reasons, usable data were limited to 35 responses tQ

Question 1, a 63 percent response rate, and 32 r~sponses to

Question 2, a 37 percent response rate.

Survey Question I asked the respondents to rank or'; en

the following reasons for using CTP's:
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• :< . blc stects on tne comnrisons erf:Lne in in.:4

7-esearch because they cannot easily, if at all, oe vaia. in

dollar terns. They are, however, relevant factors.

Certainly they are relevant in formulating a rarket.g plan,

but they could be more imoortant t.an the quantified

financial effects predicted for using CTP's in the Navy.

For example, while it could be cost beneficial for the Nav'

to pay some vendors by CTP's, significant problems

encountered by vendors now using them might induce Navy

decision makers to hold back from adopting that payment

method. Of course, such a decision woula depend upon ti.e

magnitude of the difficulty. This researcn takes the

position that vendor factors should not be overloohed by tile

Navy, muct less declared unimportant when compared to the

cost analysis.

Benefits and difficulties of using CTP's can be

* identified by survey methods. Secondary data concerning

these factors exist, but much of it is promotional in

nature, having been postulated and published before the CTP

pilot program was conducted. Other secondary data from the

pilot program period are availab].e, Iut much of it is oased

upon the experiences of only a couple of the larger

participating companies. Some of this is relevant because

the Navy's size makes it similar to these large companies.

But primary data concerning benefits and difficulties of

1
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re-eive CTP' s was iiade to enable thie Navy tj tarc:.' iw

)otentil 1 aktser30:e:ts. The0 idea Of nec hto6c

all venulors '.y CTP's was re-cognizeci as unrealistic bcu.

of thie currently litiited CTP-capable environment.

Trhis thesis took the position thiat CTP's woild, hnav- toc

meet. the needs o thne mar.1,etplace to be successful -is aNavy

p-ayment system. If its :1ig des not meet custoce ees

some otiier EFT SySte!T !r'ighIt better se-rvez the-l Navy's

purposes. Mlarlket researCli in the private;: sector was use(] to

identify the important reasons for using CTP's arid tiie iiiost

lifficult problems in ~mlonigthem. The primary :rar'.e t

da ta. rece ived were tes ted3 4itn Kendall1's Coef ficient of

Concordance- to d _erine ,2ther toiere s;As consensus amoiic

the respondents provid ing the data. Testing revealed tLhere

was a rank order consdnsus about t-e( reaisons3 for usi nc

CTP's. No consensus could b~e statisticcilyv proved2 for w.hic~h

dIifficulties in imnplemetnting CTP's -Aire or imnportant. tinan

otihers. The intent of obtaininq thlis inforrmation was to

4Provide the Navy with market. researcli iin identifying vemaoZ

n -eds. If it were d_ ecided to implenient CTFP's in thep Navy,

it woulc_' be essential to market their benefits, to eihss

why vendors should accept CTP's and why it would be *jooc. for

them (not wiiy it is good for the Navy). The Navy' s
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D. CON CLUTJS I,-NS

Teconclusi iv ei:e ."s ussaou h

notetialuse of CTP's in the Navy are drawn fron) the

predictions of: th',e -models and the survey re-sults. I f it can

h~e assumed that those -,odels were correct and thLe riata th-e'

operated on were representative of their Populations, thlen

it may fol low that tne conclusions based upon theF-m have

m-erit. Conclusions d~rawn from the survev are asdU:on, r:.i>t-

0 statistically tested market data.

1. First Conclusion

This thesis concludes that the incremental cost

difference between a check and a CTP is e-qual to $.21434.

The check has the higher incremental cost. This incremental

cost difference means that a potential net casn bene-fit can

0 be obtained from converting checks to CTP's if the volumre off

the conversions generates sufficient savings to recoup th,,e

investment costs.

*2. Second Conclusion

This thesis concludes thlat a realistic annul~d

savings of $53,575 at NSC, Oaklani(d, could be obtained L-

* using CTP's. This conclusion is predicated upon strong

sne,-:culIa tions. Analy sis determined tnat for a sample of

payment data, 3.5 percent of thle vendors reores,' nted
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reeivEC, A3 3ercent of tne coecks issue- and 49 percent uL-

the total pay-7ent amount. If these percentages were

re)resentative of the Navy's vendor population in toto, th._n

the Navy could initially tar-3et thiat small, specific vendor

seciment for making payments by CTP's. Paying only that

specific 3.5 percent of the vendors by CTP's could result in

achieving nearly half of the maximum possible savings if 1C

percent conversion from checks to CTP's were made. The

maximum, or absolute, savings predicted in the analysis for

100 percent conversion was $119,056. The analysis,

6 additionally, speculated that the targeted 3.5 percent of

the vendors would be capable of receiving CTP's by virtue of

the size of the payments they receivec. The reasonino -.,as

tiat large payments go to large Navy vendors, and large Navy

vendors use large commercial banks. Data indicate that Lt-,e

largest commercial banks can probably "straight through"

process CTP's. Most banks do not have this capability,

and this fact severely limits the widespread use of CTP's.

3. Third Conclusion

This thesis concludes that relevant fixed costs

from usinr CTP's coul! be exDected and that they woula

affect the pay-back neriod. Using CTP's in the Navy would

probably involve recurring fixed costs for administrative,

training, telephone , feudal and printing requirements that

would not otiherwise have occurred if only checks were useo
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Vu V veri -o0rs. -The analysis didI nof- ~~t ~a hs

C~5 s OuIO OOf to. It did cacl vnat t. e fixeCO

costs c-,ould U)e so that a Navy decision %aerwCuld bDe

jnif~rnttousing CTP's. For a d ecision maker to oce

ind-iffer_ :t, tine Navy would experienc;e no econom-'ic gain o~r

los rom asing CTP's. The greater tine fixed costs, tine

lon--r thpay-b'ack period required Lo recoup teivsmn

costs. A more i5mportant criterion than tne length c.C tne

pay-bac7n period is thie expecteci econoj,-ic life of th-e

tnvs~mnt.A cut-off date, equal to thie estimated econo.:ic

-lfe, bDefore which the savings generated_ woulco have to ecuui

the investm.ent costs -must be decided upor. Th-e recurring

fixed costs that would cause indifference to using CTP's

wvere calculated over estimated economic JIves of one throuorn

* five years. Savings generated by using CTP's beyond five

years are too uncertain to be brought into the analysis.

4. Fourth Conclusion

This thesis concludes that using CTP's in the N.avy

could incur a net cash loss to the Government because of

opportunity costs from the loss of float benefits. For the

time that It takes from when the Navy issues a check to pay

a vendor until the time thle funds are dlisbursed from the

Treasury's accounit, float benefits accrue to tne Government.

FuPnr_ s in tnie Treasury's disburs2:nent _iccouints, Wiicn are-

_ at l 'eaeat Reserve banks, can pote ntially earn interest

IL
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on Fedoral Reserve notes. This interest is earned when tie j
Federal Reserve loans excess funds in thle Treasury's

accounts overnight to banks or uses tenem to buy securities.

The interest earned, net of the Federal Reserve's costs, is

paid to the .Treasury. CTP's will effectively eliminate

disbursement float because net settlement for the Navy, thi

Treasury, the vendors and their banks will occur

simultaneously. But the opportunity cost of lost interest

to the Treasury may be reduced by other expected benefits of

using CTP's that are unknown or could not be measured. The

analysis speculated that the Treasury may already be

experiencing that opportunity cost for the payments made by

check to the targeted 3.5 percent of Navy vendors because of

their cash management procedures. If this were the case,

then it follows that the opportunity cost of lost float

benefits for those payments would not be a relevant

F consideration.

5. Fifth Conclusion

This thesis concludes that companies are in

consensus about now important some reasons for using CTP's

are compared to other reasons. if the Navy were to decide

to use CTP's, marketing that payment method to vendors would

4be important. CTP's success for the Navy would depend upon

its capability to meet Navy vendor's needs, not its

caoability to meet the Navy's requirements. The Navy would
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nlave t-o ona zeto its venc Ors wT. to K snou 12 320cr I
CTP's, and why it wouldI be good f or th-em to be t'ilcat

WaY. This thesis can halo-- identify vendlor neeuis it

scatI--srticallv test:-d rprirary Tiar: et resear-ch ooa mc

dete-rmined th-,e fol)lowingj order of importance of- reaisons for

using CTP's:

I CTP's permit reduced operating costs.

-2- CTP's permit more streamlined transaction4 rrocesn;

-3- CTP's permit better cash managerient forecastin .

-4- CTP's permit participation in th"e trend! toward us
'--D elect-ronic fu.nds transfer.

-5- CTP' per-lit improved business relatioo-soiios.

5. Sixth Conclusion

Thiis thiesis concludes that- companies. are not in

consensus abocut which difficulties in imulemenl-ng CTP's

were more d-ifficult than others. Markxet research' shouD-ld-

providie tne information needed to offer a product or se:'rvice

to a specific marktet seo-ment. Th-e iTIfor,-ati.-on ca,' 'a-e a,-out

benefits of difficulties, as in thle survey/ conducted. This

thesis attempted to determine if some dJifficulties i'n

implem enin CTP's were more serious or important tom som

were. The results could not be proved, statistically

d ifferent from a random ordering of thne ciifficulties.
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C PEC O'NNEN D rT ION S

IThe cost coiiarisons anal- zaeo in tiiis tnis oDet7,eCo

using checks andl C'lP's to pay Na,:,vy vendaors arze speculative.

It follows that the conclusions _ erived from- t",ose3

comparisons are of a speculative niaturze, too. Thie f jilo1 n

recommendations about using CTP's to -.Day Navy venoo.01s

;iad.e withn an understanding of thne amount ofunt.

involved in thie analvsis and the conclusions.

1. First Recommen a t ion

TIoe methodlology,. of analysis used in imis si

*shoulJ be reviewed and, if found acceptable, 7rested! vl -.

i,-ore data. CTP's are relatively7 new to the commnercial

maretplace. Existing evidence from their liirec use a

niot consti tute an adequate basis for makiny io~:: o o

concl-_4s 'ons about the Navy usin,- ther SpCcu lntic,, wc.3 a

tonet it could becost benieficial to use CTP's in th"e N&,""

* but further researcn is necessary to confirm thnis.

Assumptions ad about tne capability of b.ank!s to proce, Ss

CTP's and toie willingness of vendcors to accept payment b

Ithat ,iethod shoula be confirme-d before cost b.-ene:ficial us,-

is acceoted. Snecific costs needingj more: analysis areth

marg inal costs of chec~s and( crp's, t,,e. investmrent costs it-

*necessary software (3nd an *~~~aeof its econom.ic li-

anl CTP peculiar rpcurrinu4 fixed costs thiat could be

e xpected.



C' s- joies done by, otn-ers should berviwdo

tu 'a he National Autom,-ated' Clearing House ;.ssuciat-,o-n

rs mr 7 Jt arrout CTP's tilan was analyzed in thi s t-',3'3

I- woo , id to their advantaq3e to shara these data witii t".e

Na v. W--escread 7,rowth of CT? use coulAd be greatly

acclea~ ifth Nvy(and other Government agencies) er

lo imolement triemI as a major payment mechianism. T h

Treasury >Degar a pilot program in 1984 usingj CTP's. iResults

thiat program should be reviewed. Additionally, tnti

Tre~asury" h~as commissioned studies pertaining to tne

irnplementati'on of EFT payment systems in Government

-icencies.

3. r-~ dRecommendation

.,I Nav should continue to monitor both the

aenvironment and its vendors for acceptance anrd

TP S. CTP's may be similar to direct

t-1 a substantial investment will be required! to

m3i ensure their success. Limiting stud ies

t-) nI- :--oprating costs of CTP's may lead to

c ie cost of developing them as a a j o r

r the Navy, at least in the short run.

--o b e an economically efficient method for

- ~-I s vendors if enough of them will accept
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payment by EFT. Vendors aill accept ther only if there is

benefit to them in doing so.
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APPENDIX A

VENDOR PAYMENT SAMPLE
SORTED ON NUMBER OF CHECKS PAID

Number of Check~s Paid
Total Dollar Payment Paid

Numner of Invoices Pai-

88 31657 135
35 37782 57
29 105726 29
26 49377 43
12 36229 35
10 1631 17
8 2572 9
7 1345 8
7 16223 13
6 1678 11
5 8377 5
5 1616 5
5 1029 7
4 211 6
4 2143 5
4 149 6
4 447 5
3 364. 3
3 293 4
3 6852 3
3 6832 3
3 522 17
3 1108 6
2 1784 2
2 10192 4
2 401 2
2 45349 7
2 463 9
2 462 3
2 17306 2
2 137 2
2 1813 2
2 566 2
2 445 2
2 1238 2
2 471 2

2 25 2
2 1024 2
2 178 3
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l umoe_ of Cnec,<s Paid
Total Dollar Pavment Paid

Number of Invoices Paid

2 107 2
2 1293 2
2 117 4
2 61
2 495 2
2 147 3
2 519 4
2 2600 2
2 512 4
1 2815 1
1 1124 1
1 3354 2
1 2070 1
1 1368 2
1 1163 11
1 892 1
1 879 1
1 830 1
1 3539 3
1 20688 1
1 640 2
1 1198 1
1 633 1
1 596 3
1 1153 1
1 554 2
1 1687 2
1 25917 1
1 6778 1
1 634 2
1 3593 1
1 930 1
1 1495 17
1 1457 1
1 451 1
1 784 1
1 738 1
1 441
1 440 2
1 419 1
1 409 7
1 12000
1 11343 i
1 364 2
i 318
1 313 3
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Numb'?: t~ oC1ks Pala
Total Dollar Pa:.: Pu:

Numo r cf Invoices Pai

1 4461 1
1 937 20
1 465 ±

1 286
1 257 1
1 246
1 226 2
1 213 1
1 2784 2
1 208 i
1 208 1
1 207
1 194 2
1 1793 2
1 167 1
1 161 1
1 161!

1 312 1
1 294 2
1 5963 14
1 140 1
1 1555 1
1 132 2
1 122 1

1 120 1

1 1349 1
1 111 1

1 1328 1
1 104 1
i lao 1

1 95 2
1 87 1
1 82 2
1 79 1

i 74 1
1 74 1
1 146
1 942 1
1 57 L
1 55 a
1 50 1

49 2
43 i

1 44 1
£ 42 1
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Nu :3e 3f Cec:s Pci,.

TotaI Do I :r P.y:-et __i_

Numboe r o Invices _____

1 2 1
1 40 2

1 37 1
1 31 7/

1 31 1
I 28 2
1 26 1
1 68 1

1 22 2
1 19 1
1 15 1 I

1 14 1

TOTALS: 422 528471 700
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APPENDIX S

VENDOR PAYMENT SANPLE

SOFTED ON AMOUNT OF PA .. NT

Nunber of Cniecks Paid
Fotal Dollar Payment Pai,

Nurber of vzice" Paid

29 05726
26 49377 43
2 45349 7

35 37782 57
12 36229 35
88 31857 135

1 25917 1
1 20698 1

2 12 j &0 L

1 11343 1
2 10192 4
5 8377 5
3 6852 3
3 6832 3
1 6 7 78 1
1 5963 14
1 4461 1
1 3593 1
1 3539 3
1 3354 2
I 2815 I
1 2784 2
2 2600 2
8 2572 9
4 2143 5
1 2070 1
2 1313 2
1 1793 2
2 1784 2
1 1687 2
6 1678 11

16 1631 17
7 1623 13

6
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The best esti ate of tne consensual ranh order of t:-e

reasons anJ ifficulties is provided y tae an. s"us only

when the test statistics are sijnificant. This is

the analysis procedure is based upon a least squares

calculation, hence the most important and most difficult

entities will have tne lowest rank sums. The least

imnortant and least difficult entities will i-iave the highest

rank sums. The test statistic for Question 1 was toe only

significant one of toe two calculated. The ressons for usir'u

CTP's can then be given a best estimate of rank orJEr

importance. This cannot be done for the difficulti-s

experienced in implementing CTP's.

149



27 F K -. '77 1-1. W.* R T-o, I

a=(1) + 10 2) + 7( 3 +~4 5 -5 47

+~ul +3(2) + 4( 3) + 14(4) ~3 3)

c 11(1) + 5 (2) + 8 (3) + 44 + 4(5) - 2

u41 +(2) + 3(3) + 6(4) + 5(5)

e 5 (1) + 3 (2) + 4(3) + 4(4) + 16 (5) - 19

For Question 2, the sample, k, was 32, and thie num-ber

of variables to bDe ranketd, N, remiained- 5. The :9cerrz

suim, then, is 96, and the sumn of scuares, s, is 4 r. Thie

calculatedl Chii squared Statistic is 5.75 withn 4 dlegrees of~

freedom. This is significant only 6t- tne .25 level,

tnerefore, the null hynothiesis is not rejected for

Question 2.

The significant value of tne Chi squared test

statistic for cuestion I's dlata may be i. erpreted as

meaning4 that the respondfents are aipplying similar standlard1s

in ranking the reasons. The similar standards arc, what

causes them to be in agree, ,;-n t. This fact is valuab-jle for-

tne Navy to know if it desires to conduct a vendor oriented

marketing campaign to encourage use of CTP's. The value

comes from the ability to focus the marketing effort on the

most important factors. There is no independent standard

that the Navy could correctly use to determine what factors

are most im.,portant from the vendors' points o)f V4.i. it is

the respondents' pooleu orderingj, collected as current

p r ixary d~ata , tha t e s t ab Iish es a " co ns en s ua 1" s t an d ar.
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decrees of freedom, then the null ihypothesis tat t l..

rankings are unrelated may be rejected at that level of a
sign4ficance.

For Question 1 of the survey, the computed value of the

Chi squared statistic is 20.59 with 4 degrees of freedom.

This is significant beyond the .005 level, therefore, the

null hypothesis is rejected for Question 1.

Table E-2 lists the observed rankings from Survey

Question 2. These data are tested in che same manner as

were Question l's.

TABLE E-2

OBSERVED RANKINGS FROM QUESTION 2

DIFFICULTIES IN RANKINGS OF RESPONSES
IMPLEMENTING

1 2 3 4 5

a. 6 10 7 5 4

b. 6 5 4 14 3

c. 11 5 3 4 4

a. 4 9 6 5

e. 5 3 4 4 16

The rank sums for tne difficulties in implementing

CTP's are as follows:
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12 s
W = 2

k (N -N

For larger samples (k) or a larger number of entities

(N) tne following expression is approxiyatly distributed as

M squared with N - 1 degrees of freedom:

2 12 s

k N (N + 1)

Ti ls expression is equivalent to

Ss(k) ( - )

2 i3 _

an, therefore:

2.
X = k (N- ) 4

Ti.s, ine probability of the occurrence of auy value as

1 rle as an observed W under the null hyponnnsis can ue

c I culiated.

If tne value of tne Chi squared statisnic that is

-alculated equals or exceeds the table value for n

1-!i clar level of significance and particular numoer of

146



.1 + 2 +(N)4

For this sample of k = 35, and N = 5, the expected ran' sum

is

5 (6) 35 = 105
2 (5)

The observed rank sum for each reason is then comriared

to the expected rank sum, the difference between the two is

squared, and then the squared differences are summed. The

resultant quantity is called the sum of the squares, s.

22
(107- 052+ (27 - 105)2|

+ (81 - 105)2 + (132 - 105)2-

+ (118 - 105)2

= 22 82 2 2 2
S 4) + (-18) + (-24) + (27) + (13)

s 4 + 324 + 576 + 729 + 169

s = 1,802

The statistic s, the sum of the squares, is then used to

calculate a statistic whose distribution is known.

For small samples (k less than 20) where the number of

entities ranked, N, are less than 7, the Coefficient of

Concordance, W, may be computed from
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TABLE E-1

OBSERVED RANKINGS FROM QUESTION 1

REASONS FOR RANKINGS OF RESPONSES
USE

1 2 3 4 5

a. 5 7 8 11 4

B. 9 9 10 5 2

c. i0 12 7 4 2

d. 2 4 6 11 12

e. 9 3 4 4 15

L

The rank sum for each reason for use is then computed

by adding the observed ranks shown in Table E-1 as follows:

a = 5(l) + 7(2) + 8(3) + 11(4) + 4(5) 107

b = 9(l) + 9(2) + 10(3) + 5(4) + 2(5) = 87

c = 10(l) + 12(2) + 7(3) + 4(4) + 2(5) 81

d = 2(1) + 4(2) + 6(3) + 11(4 + 12(5) 132

e = 9(1) + 3(2) + 4(3) + 4(4) + 15(5) = 118

If there were only random assignment of rankings to the

reasons for use, then each reason would be expected to

receive each rank approximately the same number of times.

For a random assignment of rankings, the expected rank sum

for each reason would be
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APPENDIX E

KENDALL'S COEFFICIENT OF CONCORDANCE PROCEDURE

The Kendall Coefficient of Concordance e:presses the

dearee of association among several variables measured in,

or transformed to, ranks. More specifically, it is a

measure of the degree of variance among the rankings

assigned to some number of variables by survey respondents

from rdnkings that could be considered randoqly assigned.

The statistic tests the hypothesis that there is no

agreement among the respondents. The null and alternative

hypotheses are then:

H There is no agreement on the observed rankings,
otherwise

H there is agreement on rankings among
the survey respondents.

The test, then, is one of comparing a measure of the

association between the observed rankings to a measure that

would iepresent absolutely no agreement. The procedure is

described as follows:

Let N = the number of variables to be ranked, and let

= the number of respondents assigning ranks. The observeci

rankings are the'. arranged in a k X N table. For Survey
4

Question 1, the table would appear as shown in Table E-1.
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C2ESTIO 2: ,Yhat difficulties i.& "i-u e: erience in
nI ,rertino Corporate Trade P :s r, your company?
I ease rznk Ii, most difficult, :oun 6, least difficult)

in ,] rder at difficulty for you.

FANK

a. Accurately forecasting the cost/benefit trade-offs
of utilizing CTP's was dLfficuln.

b. __Establishing the terms of reer tilizimi
CTPs was difficult.

c. Making necessary soft.are changes for utilizing
CTP's was difficult.

d. Changing internal corporate urocedures for
utilizing CTP's was difficult.

e. Generating interest of our financial institutions
in utilizing CTP's was difficult.

f. Other:

Th ank you again for your participation.

1
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APPENDIX D

EXAMPLE OF SURVEY QUESTIONNAIRE

CORPORATE TRADE PAYMENT QUESTIONNAIRE

(for companies receiving CTP's, sending CTP's, or Lioth)

QUESTION 1: Why did you choose to use Corporate Trade
Payments in your company? Please rank (1, most important,
through 6, least important) in order of importance to you.

RANK

a. CTP's permit better cash management forecasting.

b. _ CTP's permit more streamlined transaction
processing.

c. CTP's permit reduced operating costs.

d. CTP's permit improved business relationships.

e. CTP's permit participation in the trend toward use
of electronic funds transfer.

f. Other:
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APPENDIX C

EXAMPLE OF SURVEY COVER LETTER

[INSIDE ADDRESS: Tailored to recipient]

Dear Mr./Ms.

There is considerable interest within the Department of
the Navy in making vendor payments through the increased use
of electronics funds transfer. More specifically, the
Corporate Trade Payment is being considered as a possible
means of making electronic payment to Navy vendors.

It is the Navy's interest in this subject that prompts
this letter to you. I am a graduate student at tne Naval
Postgraduate School conducting thesis research into the
potantial use of Corporate Trade Payments by tne Navy. In
pursuing this study, I am trying to identify the relevant
benefits and difficulties that were, or are now, experienced
by actual users of this method of electronic funds transfer.
I identified your company as a user of Corporate Trade
Payments from information supplied to the Navy by the
National Automated Clearing House Association.

The brief questionnaire that I have enclosed will, I
hope, require no more than a minute or two for you to fill
out. Would you please answer the two questions and return
the questionnaire to me in the envelope supplied.

Through analysis of the data I hope you will provide,
along with other aspects of my work, I hope to give the Navy
an objective assessment of the possible use of Corporate
Trade Payments.

Thank you!

Yours very sincerely,

Frederick C. Alke

Captain, United States Marines

Encls.
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Numoer of Checjis Paid
Total Dollar PayJ-ent Paid

Number of Invoices Paid

1 41 1
1 40 2
1 37 1
1 31 7
1 31 1
1 23 1
1 26 1
2 25 2
1 22 2
1 19 1
1 15 1
1 14 1

TOTALS: 422 528471 700

DATA SUMMARY

Number of vendors: 143

Number of checks issued: 422

Total payment amount: $528,471

Total number of invoices paid: 700

Average number of checks received per vendor: 2.95

Average number of invoices paid per check: 1.66

Average dollar payment per check: S1,252 (rounded)

Average dollar payment per vendor: $3,696 (rounded)

NOTE: This data summary pertains to both Appendix A and
Appendix B.

0
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t re r o f C i e cks P a i
I'otal Doll1a Payier'.r PaiJ'

Numbr cf Invoicas Pail-

3 2 9 4

26

1 246
1 2262
1 213
4 211 6
1 208 1
1 208 1
1 207 3
1 194 2
2 173 3
1 167 1
1 161 1
1 161i 1

*4 149
2 147 3
1 146 1
1 140
2 137 2
1 13 2 2
1 122 1
1 120 1

2117 4

2 107 2
1 104 1

*1 100 1
1 9l,5 2
1 87 1
1 32 2

179 1
1 741
1 74
1 63

2 61 2
1 57 1
1 552
1 501
1 49 2
1 48 .1
1 47 1
1 44 1
1 42 1
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Nurber of Checks Paic
Total Dollar Pay:nent Paid

Number of Invoices Paid

1 1349 1
7 1345 8
1 1328 i
2 1293 2
2 1238 2
1 1198 1
1 1163 11
1 1153 1
1 1124 1
3 1108 6
5 1029 7
2 1024 2
1 942 1
1 937 20
1 930 1
1 892 1

* 1 879 1

1 830 1
1 784 1
1 738 1
1 640 2
1 634 2
1 633 1
1 596 3
2 566 2
1 554

3 522 17
2 519 .4

*2 512 4
2 495 2
2 471 2
1 465 1
2 463 9
2 462 3
1 451 1
4 447 5
2 445 2
1 441 3
1 440 2
1 418 1

* 1 409 7
2 401 2
3 364 3
1 364 1
1 318 1
1 313 3
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